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PREFACE. 



The pseudo-philosophy, characteristic of the period, has arisen 
Arom the broad statement of material views by popular writers on 
scientific subjects and the generally materialistic tendency of 
lecture- room teachings. If these teachings are accepted — God 
(if they admit such) is unthinkable; Life and mind molecular 
arrangements j Vitality, electrical or physical force ; Man, a sen* 
sible automaton ; Creation, but the potence of matter ; the casual 
displacing the actual, the methods of Nature become the Causal 
fact, and Man's Immortality, final in the expression of Fame. 
Thus bereft of God, as a Creator and Providence, and of Immorr 
tality — thinking man in death meets annihilation. 

The object of this treatise is to discuss these dicta in plain 
language ; and when words are used which have a scientific as 
well as a general meaning, the latter is to be taken. The 
effort has been made to probe the methods of nature as disclosed 
in her mechanics, chemistry and physics, and to find, as far as 
may be, the ulti mates on which the Kosmos is reared, whereby 
each reader may arrive at a conclusion, without having wholly 
to rely upon authoritative dogma. Authority should be accepted 
only when supported by evidences ; these evidences, reflected 
upon and discussed, may then be allowed to stand in the place of an 
independent idea. Hypotheses are indispensable to research, but 
they should be examined with a rigid scepticism^ for " scientific 
imagination^' is only misleading when scepticism is lulled. 
The method of nature is to be sought in the grand generaliza- 
^* tions of Malpighi, Grove, and Darwin. Principles are the bases 
of the Kosmos — Infinitesimals, its explanation. A knowledge of 
these infinitesimals constitutes Science : Philosophy has broader 
distinctions and a deeper aim. Our perceptions of external 
objects are sense effects exciting consciousness ; our conceptions^ 
iSeas as units in intelligence impressed on the consciousness v and 
when impressed, the impulsions by which we W\\\^\i\x^ct.^'a.tA 
Contra/. 



iv Preface. 

Ultimate conceptions^ such as God and immortality, find but 
an indefinite expression in finite thought. If the Kosmos be the 
endless repetition of a thought there is no death, in the sense of 
annihilation. Of death the Roman wrote " Mors janua vitae," 
Joaquin Miller, 

" This earthly load 
Of death, called life, which us from life doth sever." 

When we reflect on the Cause we find a satisfaction in the intel- 
ligence which is recognised as everywhere underlying the methods 
of nature, displaying a purposeness in their conception. Our 
difficulties arise not so much from the indefiniteness of the con- 
ceptions which are formed in the mind, as from the attempts made 
to render these conceptions, which are necessarily indefinite — 
definite. If we regard effects as occurring in an invariable 
sequence, the originating impulsion, however it arises, becomes 
the Cause ; we then have an antecedent existing in its own im- 
pulse, disclosing an intelligence and a power sufficient to accom- 
plish every purpose. And as a definition on such a subject is 
impossible, in the balance of probabilities, we must accept that 
possibility which is the most probable. 

The examination of the various subjects in comment was 
entered upon without bias and with the determination to accept 
all that was found consistent with reason. The scientific facts 
are generally accepted — the deductions from these facts alone 
are denied or canvassed. The conclusions arrived at may be 
erroneous ; the two sides of the questions are presented, and if 
their examination be as helpful to others as their consideration 
has been to me, I shall feel repaid for my labours. 

My space was limited as my subject was large ; to economise 
I have presented the names of authors without prefix or affix, but : 
in all cases it is intended both should be supposed. To those 
writers whose matter I have taken, an acknowledgment is made 
by name or by inverted commas ; none named are known to me, 
so no personality can be assumed. Utterances and writings, 
not the men^ have been the subjects of comment. • 

Sidney Billing. 

Sunbury-on- Thames, 



TABLE OF CONTENTS. 



PAGE 

Preface • . . iii 

PART I. 
Scientific Materialism. 

Chap. I. The Methods of Nature — Animal Electricity and Vital 

Action, The Hypothesis of the Kosmos — God, 
Religious reformers — Strauss, Spontaneity, Proto- 
plasm. . • • • .1 

Chap. II. The phases of German thought, Nageli, Haeckel, and 

Virchow — The Ape theory. . . 56 

Chap. III. Hypotheses and Philosophies. • . . 8z 

Chap. IV. Dual Man — Perception and Conception. . loS 

Chap. V. Faith, Religion, Immortality, Sociology. . • '35 

Recapitulation. • . . • 152 



PART 11. 
Ultimate Conceptions. 

Chap. I. The Atomic Theory — The doctrine of Proportion — 

Berkeley's Hypothesis. . . .158 

Chap. II. Matter — The Belfast Address — The Birmingham 

Oration — Heat, a principle unconditioned — The 
Eternities. . .169 

Chap. III. Heat — Heat, a principle conditioned. 206 

Chap. IV. Vitality — Causation— Cell Theory — Spontaneity. . 232 

Chap. V. Mind — Vital Action. ' . 271 

Chap. VL Evoluti(m and Automatism. , . 'l'^^ 



PART 1. 
SCIENTIFIC MATERIALISM. 



CHAP. I. 

The Methods of Nature. Animal Electricity and Vital Action, 
JTie Hypotheses of the Kosmos. God — Religious Reformers, 
Strauss. Spontaneity. Protoplasm. 

Only by a discussion of principles can we arrive at the 
methods of nature, or rightly estimate phenomena. Every 
eflFect should be rigidly criticised, or effects originating in effects 
may be mistaken for a ^^ precession* of causes/' and thus by a 
midriplicity of causes we may be led to accept an indiscriminating 
materialism, whereby, " matter" enthroned in an indurate eternity, 
creates herself, and by an inconceivable series of self-constituted 
motions amazes the consciousness by making intelligence one of 
its states.^ Whilst we concede the chemistry and mechanics 
of nature we admire her resources, but when these creations of 
the cause are defined to be the infallible cause, the objective and 
subjective are involved in an indistinguishable chaos. The uni- 
versal and the unchanging alone are the true, and the true the 
fi)r-ever subsisting eternal. The universal and unchanging are 
capable of infinite variation^ but the principles always remain 
constant in quality — as Heat^ Vitality^ Consciousness^ and Intelli- 
gnce. 

Until it be accepted that principles and their conditions are the 
working facts of science, speculation^ will never be banished and 
<iogmatism will retain its ascendency.* Ultimate facts are the 

' ''The purpose of the physical sciences throughout all their provinces is to answer 
fte question what is f The purpose of the moral sciences is to answer the question 
wis/ ought lobe" {* Macintosh's Ethical Dissertation '), or rather what should be our 
nle of conduct. 

'The chan^i^ in organs are but variations in the great system by which new mat- 
te is assimilated to the animal body, and . . . always bear a certain relation to 
the original type as parts of the same design. (< Bell, Brid. Treat,,* p. 24.) 

'We never attain the certainty '< that our conceptions are reaUy identical with 
Ml." Speculative investigation must be admitted yet even '* in the so-called exact 
(cieiioefl . . . beyond a certain limit these cease to be exact.'' (Kekule). 

4« Since Bacon's time hypotheses are made and treated as proved, aud ^i^«Al^ 
*oe gradually raised ioarticlea offaitb," and all ** who sin agam&l \.Yi««^ ^Q%tDa& 
mpeaeeatedasbereticB . . . '' ('i&ih#/^/ Bonn, IMS.) 

\ 



a Vitality. 

only bases upon which exactnetf can be founded*^ science then 
instead of being a bundle of specialized threads, presenu a united 
whole ^ chemistry, mechanics and electro^magnetism, inter' 
dependent, are the streams of a vast river whose sources are 
^nknown^ whose termination is hidden ^ the whole interlaced 
by vital tner%y» Where in phenomena is found an effect without 
an antecedent t Vitality, grand though its place be in the 
Kosmos, has its antecedent in the originating impulse, which pre^ 
cedes and coerces all, — that all in nature which wields the corre^ 
lated forces as its methods of action whereby particle is intcrknit 
with particle, whether the form be animate or inanimate ^ by 
which masses are raised and disintegrated, growing from imper^ 
ceptible realities, and when resolved again into these imperceptions 
become viewless as the wind. Vitality, the proximate of nature, due 
to the presence of its simple law, is universal, as $pontaneity resulting 
in method* Vi^here shall we seek an atom or a molecule in that 
absorption, the unity of the universe? The correlated forces 
result in heat — electricity, heat > magnetism^ heat \ light, heat ^ 
^ motion, heat % chemical affinity, heat \ gravitation, heat ^ for if it 
be not a correlated force to what shall its origin be assigned ? If 
in the forces we have a correlation beginning in and resulting ifi 
heat, is it not probable the material elements have their origin in 
the same universality ? Vt^hat is an atom V a sand grain which 
can be split into imperceptible dust^ and as a liquid soluticm 
further disintegrated ^ vaporised, it passes into a beyond inap' 
preciable by the highest powers of the lens > in reason, it would 
%tcm to have passed into its prirfiordiaL If the primordial be 
considered an existing tnuxy^ imponderable, imperceptible, its 
c^^nservation is a continuing fact > a matrix ever giving to objec- 
tivity and ponderosity, units as representative dynamics — Force 
and Matter. 

Chemistry and mechanics, as simulations of the working powers 
of nature, are the technics of physics, the expressions of a finite 
intelligence acting by external agencies > the vital fact, the 
expression of an unlimited intelligefice acting through an innate 
internal convulsion quantitatively and qualitatively assimulating 
materials and through affinities suiting them to the necessities of 
varied combinations. The method of nature is shown in its 
resulting effects — the cause, in its purposed finality. If vital 
energy were the result of chemistry, mechanics and force 
whenever the chemist, machinist and electrician concentrated their 
sciences on their collected materials we have the right to expect 

tt(\f\ife» mUmttt on\f M « ftAfUng point, ttoi tm an mtd,** (^HakuU,' iiottn/} 



In their compacted substance (simulated protoplasm) the exhi- 
bition of life. If the vital energy be present in every particle 
known as substance then in a spontaneity of action the distinc- 
"101 between the inorganic and organic is broken up' and we 
ave life in its latent form waiting for apposite conditions to 
lake its display. No composite substance can have qualities not 
stisting in the elements composing it, though in the aggregation 
ifiw forces become apparent,^ 

Generally stated, science is perception. When atoms and 
molecules (not objects of perception) are presented as real and 
Wisting quantities, science becomes the imaginative.^ They 
Way be contemplative necessities in scientific analysis, as symbols 
^ Work out the problems presented ; but when theories are 
founded on supposititious quantities inexactness must result.* If 
"1 atom be distinguished as the smallest severable quantity of an 
"Cmental substance, and a molecule^ as the smallest severable 
S^Jantity of a composite form, we get nearer to a definition and 
have Thomson's "definite masses of matter." It is easy to 
Understand that the particles of elemental substances unite in 
definite proportions, the aeriform, liquid and solid, being dif- 
ferent states of the same substances.^ When phenomena are 

Bswrted, the nrchiteclure of Itie grain rasamblea the «ThilKCliirfl of Ihe 
tTitnl (• Frag. Sci.,' 1 10), it U Bometblng like uytng tbat butb exist b; tlie sutnn 
Vbil fact. 

, 'Liebig SBy», "Vilnl force niflnifesla ilaelf in two conditions — that of b etalic 
llfiltUbrluni, as in tbe iwed, nnd in a djuamlc slate, m iagrowUi anil reproilucllon." 

■JUemocrltii^ taught, " Prom nolbing, notbing cum itoiikt; nolhlng tbatiicsn be iin- 
UllUled; ullcliange lionlyBcoiDbinBllonoraeiMration oFparticiea. TbisisaD|ip[»ed 
Ittxitbe first acicntiflcabsBrriitioTi ormalter. Bayle'i dslinition wr«, " Tbe cbetnical 
■' " - '"' ■ --■" —iBt divisible inlDmBleriBllydiffiirenlpatta." Wilb 
It Ihat of inde^tructibiiilj in codnectad; from tbla 
Oir«d, tbe InrgriHbllit; of elementg. 

"The wbole vnlueof BcienCBConBislB In tbe power it confere . . . of apply - 
df to one object tbe knowledge acquired from like objects, .... nnd it 
(lUlljr «o fm at tte can discuver and regidler reaemhlancea, or differences, tbal ne 
W turn oar obHervnlloD to uccount,'' for" wbatistrue of one tbing is true of iIa 
|DimleDt." (Jetona,) 

■' We ore unable to Bscribe ellbur Ibt^ existence of tbe molecalBs or tiny of Ibeic 
, artiei to the operation of nnj of Iba causes we call iialurttl." (Clerk Max- 
■IL) Herscbei, J., laid it ba* " the eaif nliul cUacucter of a manufactured article." 
Nendi bad a aimilat ides. 

' A molecule — " Ibe nmBlieit particles of a aubalance in wblcb its qualities iDbere, 
rtbe BiDNlleal particltHof H BubHlnncH which cau exist b; tbemselTcs.*' "Among 
woiical rMCtions we may distinguish tbree classes — l«t. Tboae in which molEroles 
fl bndiea np Into alomi. 3nd, Tbnue in wbich atoms are unllxd lo form molecules. 
•i, Tbcm In which tbe atama of one moleciilr cbnnge places nilh tbose of ano- 
■I,l^i analyais, gyntbesis, metatlieais." (' Oioke'i A'ew ChetHittrt/.') 
itklM tty», uli Ibe conceptions wbich Ibe mind could form regarding tlie 
•f matter, the h]-polhesi«of ilho'ele mass parllcles tl&A \«A \a an 'nAi^Vv^'^^* 

* ' " We Blast fmagjne nwttei coiuUU ut sinal\ <^t\ltuVf« xmWWfc ^ 



analysed only forms and forces are found, their infinite modifica- 
tions objectively presented — Nature. By tbrcc elemental sub- 
stances are disintegrated, but it is impossible to say nature recog- 
nises atoms, the composites arising through affinities resulting from 
an innate action. When Majpighi said all things were composed 
of littles, he spoke of the increase of sulistaiices through thi 
tralistng focus or nucleus and by deposition. It is probable the 
germ is as much insisting in simple elemental substances as 
composite organic forms, for a mass has no other qualities than 
those of its elements ; germs have multiplication through an active 
vitality, whilst the particles in elemental substances cohere through 
a latent vitality j in the processes of crystallization there is a some- 
thing approaching interbreeding or multiplication, although the 
formation ts said to be mechanical, because it is a deposition by 
layers. 

In all organic combinations carbon is present. In any of its 
forms it cannot be fused. In its perfect form (the diamond) 
when combusted, there are no debris. In the gaseous form it 
known only in combination, and in some phase or other it a| 
pears in all substances ; a review of all the facts relating to 
gives the idea of an objective form of heat.' Heat is a universal 

III their materml nntl not rurlhenllvlnihlfi, not even hycbemiCBl proceeaea.' C 
llwy Bccnmulale " in conaequeiiCB of furciM inherent in ttaam or acting' on Ibi 
lllU9 produce syitema of ntoiiu or mDleeiilet.'' " IS tbla conception of Ibe en 
mutter !■ tuken, cbemixtry ma; tie deflned ai lie tcience of aimnt, and plijiie 
leintce, of moheutet,'' anj " that whicti trenta of nuMti an a wparntt^ diiciplirK 
clianlCB, Mechanics, phyilo, and ctaemiilry ... are (iie hnata oi ull spnola] 
natncal iclencea beonuw ... all cb>tn|;e* In tbe great Koamoa or in tho mteroi 
oDamon of lliv vegebible or nnlmnl body can b« but of a meabBnl<nl, pbyilculior uhai 
mlcnl natur*." Alntna he oalli " Ibo building atones'' of which IbR moloculw iir* 
oniwtructetl. " Ths teparatt aiom$ of a molteHle are not eonuwleii all with ati'^tt 
all with one, but, oii tlu omlntrg, each one ii eonareted loilh only one or uritA 
a fciB nagbbouring *ltma, jml at in a chatH, tiak it eanitecteit with Unk.'' 
"Atomi wUliln tbu molecule muiltt iniHinatnnl nolion, iiUhougb notbin^ certain 
ifl Known reapecttng tba nature of tbln oioUon." " Tbe motion of Hloma, [berursTa 
laentalnly •Imilm to tbai ormaleDulea In Ui« aolld state, and tbua Itmay beaiildtt *^ 
tbe iMieleulei ef tatting nielaiicfi are iolid aggngatiimi of alotHt." Tbe nati 
tit tbe motion of Btoma, unknown at preaent, perbnira may be imagined n* an < 
elUalory 000 in aucb a wuy lAal the nuwIW of otcillathmt tteeuted itt Ike unit 
fiau exiKtly repreaenta tbe cbemir-al vnlua. Cht^mlcal quanlifalence unly nccoui 
'•(ortiusBheauealteriatoimimli'm," biitdiieHnoteipliiln"lheirpMi>iunf'ni;MMB 
Uie/urffl of moltcutta." InvestlKutioiu ibow " tbal tbe nature ol tlie connection fli 
utoiiu Influences tbe RKran JitHttiiiet of alanit," 'ibe nature of tlie furuei vrblvi 
connect alonia hta " not btwn mitde np at preaent.'' Tbti electrO'ChEmlral ILeun 
o! Beraellua pruiing Insufltuient. " BMldes tbe clienilcal iiuuntltalencvB tljf ftoifit 
inttutity moat alau b« coniidervd ; wbetbor tbe property of alooii I* dupendeiit < 
iiit^ht OH not been obtiiliinl," " but this aivmt certain, that the Humerical value, 
the atmnie weight it the variable bg which the eubilaHlial nature and all pt_ 
jittliti dependent on lAii are determined'' (' Reetoral Adilreii, Honn,' 1*>7II,] ., 
k ' ' JUggJai eont]JtT> Ibc apectrum of u comat may be tvgarded kb tbal of cnrbwii 
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principle, and the more its active state can be nullified the nearer 
9ie solid is approached, as shown in condensing into a liquid form 
pJtygen, nitrogen, hydrogen, and air. A great stress is laid on the 
P(iechanical action of heat, but its application should he to the 
Hitecedent working fact.' Motion is the result of heat, its con- 
Bition (heat) being expressed as vibration ; as a principle heat is 
ihe parent of its conditions, heat, light, electricity, &c,, known 
i the correlation of forces.^ To the expression of heat as an 
Hitecedent principle acting through its conditions we owe all we 
w of phenomena. Heat, instead of being "a mode of motion" 
t the principle to which motion is due. Motion is an effect ; an 
~~ t may he the mode of the manifestation of a principle, but a 
brinciple cannot be the mode of an effect.^ 

What vitality is we do not know, but can say were there no 
:re were no exhibition of life ; if, as said, life be only ani- 
_iate motion, life becomes a modification of heat. Temperature 
^crely expresses the dynamic state of heat. Heat and life may 

Segnin, in a work on lallwayii, 1X30, ei|)Te«Kd nn opinion, enlertaioed in com 
_ I will] hiiii>tir, by hi* udcIb MontgolRei, of the identity of best wilb mecbanical 
ftarre, aiiJ cujcnlnled Its equrvslence. 'I'be idea hua been praclicuUy illustrated in- 
leiwntlentlj by Joule and Hebabolti. ( Vidt in/ri, articlf " Heal.") 

> Mr. Juatlu: GroTR, In bis work on tbe' Camlalion of Phyticat Fareet' (|). 1S3, 
ttb e<l.), Hflya, "A prepared daguerreotype (ilste In enclosed in t, box filleii wilb 
water liaving n ((lau front vilb a ^butler over it. Betneen Ibis g]iaa and Ibe pintu 
H B gtUinn of »il>er wire i tbe plate is connected Kitb one (sKtremity of a giilra- 
nmeteT iwil, and tbn gridiron of wire witb one extremity of a Bre^et'a belix — an 
■egant instrument, (ortaed by a coil of two metnla, Ibe uneqaal expaneion of wblch 
Bdteatee dlgbl chnn^it In l^mperatun! — tbe olber extremity of tb« EBlvanomelHr 
BhI faelix ere connect«d by a wire and tbe needlea brougbt to ceni. As soon at B 
WMO either of dayligbl or tbe oxyhydrogen ligbt ia, by rabiing tbe abutter, per- 
EiiUed 10 impiftgR upon tbe plule, tlie net^dled arc deflected. Tbua ligbt being tlie 
Ettlktlag force wu get ebemtcal action on tbe plate, electricity circulntlng tbrougb 
Bw wina, magnetiain in tbe coll, beat in tbe helix and aiotion In the needlea." 
W'* ScienCB calla beat ribmllan ; yet the heat of the aun li commented on aa apeclBc. 
Blmil be the mere vibration of material pnrtlcles, there can be no exhaustion of tbe 
Bn'ahanl. Tbe heat, or wliatever tbe principle, tbe sua haH tbe power to pro- 
pdieeita llhe, and thua tbe planetary ayatem depends on bia energy. Nu acience 
pUMll tbat tbe capacity for tbe excitation of tbe libratiunn can be niillified. Tbe text- 
panlll conti'ioolly ^leali of the store of beat in tbe >un, <&c If the vibratory theory 
■a tnu, tben tbe aun lioparts to tbe earth the potence of excltnlion even when nut 
Imctly Mtlng on a particular aurfyiuB, as in the night. Are we to aappoae the 
■Maaoe la nlwayi becoming acliie 7 or that in conaonance witb tbe theory that tbe 
Klbi»tei]> action once aet up is ulwaya in action, inlenaifled only when reflectiog tha 
linet beat of tbe mm F In light heat is npuken of as a aometblng ipeciflc, aa the 
Eriotifie nyt. Light will pass Ibroogb a lena of Ice without melting it and fire n 
pitlch beyond. ]f heat be but ■ vibration of the parliclis of tbe maaa, bow ia the 
HAMlon of tbe partlclea mainlBlned, and how can the mere motion of the partieb) 
fcglbe DiBtcb beyond p If, on the other band, it he (aid beat ia the vibration of the 
Pll III! Ilia of the ether, then, as It directly pastes through the lens, whelber of [en Or 
fct flwi. It leads to tbe Inference that it is a something a|iecifle, a aubitance itu- 
Piiwfciliilili i onlf beCBHM science Iihs no balance aofticicivUj deVicale \q ^\ikX. \v» 
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both exist without the expression of form ; form then becomes 
the objective expression of an activity through the operations of 
law, thereby presupposing an intellectual predisposition.^ If all 
acts be the embodied facts of an intelligence subjective to itself, 
resulting in an objective form, then all analysis becomes in intel- 
ligence a synthesis. Perception is embodied in conception, and 
conception in result is perceptively embodied ; the image sym- 
bolised in the mind is as subjective a reality as phenomenon in its 
objective phase is real to the senses.^ Finite powers give but an 
imperfect presentment of objective forms, but when the finite is 
magnified into infinitude the analytical becomes the synthetical ; 
then intelligence embodied in principles works out in analysis, by 
a multiple of littles, all objective phenomena. If this subjective 
intelligence be existing, we have the creative idea embodied in 
substance. It appears idle to say from the objective or material 
is produced the intellectual and subjective or ethereal.^ It does 
not follow because we find the incomplete presentment of a form 
which, by progressive steps, becomes complete (the horse), that 
the first presentment was merely tentative j in the completed 
form is seen the completion of the conceptive idea ; are we then 
to say that so vast a stretch of intellectual power is a resulting 
effect, a potence of matter ?* The facts of natural phenomena, 
as we trace them, show that the perfected organism is reached by 
a sequence of almost imperceptible differentiations in form and 
function. The finite commences in littles, and developes into 
magnitudes. Watt devised his engine, but did not conceive the 
magnitude of the perfected machine, and its almost infinite adap- 
tation to mechanical force. The infinite begins in conception, 
and presents the first form as the commencing step of the design, 
the perfected image being present in idea before its first present- 
ment became phenomenal \ in art the design is conceived before 
the idea is manipulated. 

1 The great Creator of all things has infinitely diversified the works of his hands 
but at the same time stamped a certain similitude on the features of nature that 
demonstrates to us that the whole is one family of one parent," {* Zoonomia,* 
£. Darwin, pref., 3rd ed.) 

3 It is but to exercise our reflections to find we are in the centre of a system 
wherein the strictest relations are established between our intellectual capacities and 
a material world. (Bell, • Bndg. T.') 

3 The mind is forced to interpret the impressions received through the senses as 
proofs of tbe reality of a material world, and in like manner is forced to interpret 
the intuitions of dependence and moral obligation as proofs of tbe reality of a spiritual 
world.** (Potter, * Sci. and Revel.,* p. 33.) 

' If the " structure of the universe is < an insoluble mystery' (' Belfast Ad*), what 

evidence is it possible to adduce for the "potence of matter?" The riddle only 

becomes more perplexed, ** I have asked myself can it be possible that man's know- 

Jedjgv /ir tlie greatest knowledge — that man's Ufo \a the Vi\g\i<as\. Wl^Y* CV'^udall, 
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It If mid that the universe^ is a mere mechanical arrangement ; 
Helmholtz fays there is no machine but is the result of intelli* 
£j»ice« To this intelligence we direct our enquiry and find an 
mfinite expansion of thought beyond the pourer of the finite to 
penetrate. When mre are told that the germ^ contains all the 
successions of phenomena, we must conceive the intelligence 
which devised this germ machine and endowed it with powers 
which consummated the purposes of its institution* To speak 
of the universe as a machine is to speak also of the intelligence 
which designed/ ^hioned, and not only crushed its ener^es into 
form and fact, but instituted them* If the universe as a consum* 
mated problem be unfathomable, how much more does it become 
so when we ponder on the little, the first condensed speck which, 
by the expansion of its law becomes all we know and see, or 
imagine we know and see. When human ingenuity has pene- 
trated the outlying ^cts of the material phenomena, it has its 
pause, for the mystery of life, the mystery of mind and the 
greater mystery beyond, hitherto have defied all human scrutiny. 
The Finite is a grouping without, the infinite an expansion 
from the centre comprising all within its concentring power. 
Physical force is a resulting agency, vital force is the fact 
of the cohesion and coherence of the universe. Vital func- 
tion thus becomes the inherent power which moulds masses, 
crystallizes the inorganic, and granulates the organic, the impulsive 
power of living forms. 

Huxlev says " Our thoughts may be delusive, but they cannot 
be fictitious/* "TTius thought is existence,*' for all our coh- 
ceptions of existence are concentrated in thought.^ Objects are 
but symbols of things painted on the retina of the eye and 

MmKbet^,) HMxtt v« oat hU iMi«ir«r vl»eo be difteeroif '^ io matter'' nU tbeionnv 
mtAfmUikMQiUUiV' (" He I. Add/) 

lMi«i«d tlM*in*elve« in nX\»m^ti^ to ttxyUtia Ut^t Uir« o( UU by ihomt of na«diuiAi«ai 

ymmiii^ tbroiij^ u mn»$ oC ebemieal eb«ii]^«f , <<;rgt;tUf»g UMit imiJUiiUoii wiw it» 

< ^ Wjxi coald b«ir« believed tbut Ibe ^eraw <»f «U tbe Ovlr object* trbieb tre 
heboid 40 a«ture were io Uuit ir<M<1 «»d dtirk «ad i<HmUtm eairUi over wbo«e wiiter* 
Hvie ^rit oC God »prMid bi« UHUttiikfi; wio^ r' (^ Tfym^hU <m FeriKim, HeCf* Ooul- 
btfro* |>. 10.) 

* '^ We e«ooot tbink at Ul lUKHit Um» in|»ieMioa« wbkb tbe e^KterotU world pro- 
4ttQe« u|»O0 cw witbout Utiokio;^ ol tbeo} tw ««4A«*;)d ; *tA we eaooot e«rr/ out an 
mMf^itiry oiHwetniui^ tbeir eiui«iUoo wltbout ioeti td»Jy eooiiuictiog ouriielve« to tLe 

<^ ^Ti^ eooiplexJty of vtrueture b*^loog« to enVenm OMUira/* ** We do ixK per« 
ioelfie o wUiutn betweeo tbi« tMm^hatiiy and ibe luiod • , « (be oiind aui> be.«L< 
4b«tfoct fwm Urn bodUy or^n« «« «re tbe exterior ii^fl ueoeev wbkb |^ve tbeio ex«;r« 



translated in consciousness. In cases of colour blindness 
appears to be green ; this would show that it is collective rathe) 
than individual experiences which determine a fact, and yet th< 
green colour is as vivid a reality to the individual, as the red bf 
collective experience, is determinative of the conception. As th< 
external sense of vision is deceptive so may conclusions be whict 
are ingrafted on perception. Physical science built upon perceptiva 
experiences can be truly translated only as they are reliable 
Intellectual phenomena are only known as effects connected w " * 
objects. Materia] philosophy therefore pronounces all to be the re- 
sultants of matter and molecular changes. Had we not intellectua 
consciousness there would be neither perception nor conce[ 
objects, nor thoughts. When the symbol photographed in thi 
eye receives translation it becomes our reality.' How then can i: 
be said the major (mind) has its origin in the minor ? (matter)] 
logically we know all majors are composed of minors, but thi 
can be said only of related things ; pile as we niav atom on 
we should never elicit mind, pile idea on idea and a wisdom wouli 
be attainable approaching the precincts of infinitude, Percep 
tive knowledge is built up of the symbols of things, ncf of things 
How then can we say that the symbolical expression of that wi 
term matter, objective forms, creates the subjecting intellect i 
Water swells upon the application of heat, the mass being affec 
by an action within the particles,- the manifestation is intlu 
enced from without. How then can we say the closely qqtoi 
pacted brain moves through it own motion ? 

Admitting molecular changes, they occur through an extern: 
impulsion. Water at an unchanging temperature uninfluenced h 
external forces would remain apparently a motionless mass ; an< 
so the brain, unless influenced by a something external to itsell 
wouldexhibitthesame death in life; only on an irrefragable evii ' 
can it be accepted that consciousness and intellect are the result c 
, changes in the positions of its material particles — this evideno 
is wanting. Were it otherwise, we must say matter comprehend 

' " In tbe nenoon syalem it holili univeraally Uml »arielj ot contrnat \a iimb 
to aensallon," " The brain a inaensible — Ihut [iBtt of tile brsin which. If d1«li 
or digeui^eJ, laltea awn]' cnnsciouiinegi, ii as insetuMe n» tile leutber of our sbi 
'' Reuson on it m we mn}', the liiat \i au — the brain, Ihratigli wbicb every Inipre 
muil be convefed before it Is perceived, is itaellinieasible." (Bell, • Brid^. Treat,. 

i>p. lai, ia2.] 

■ Prout mja, "heal eavalopes eacb molecule in the iaim of an Htmo^phi^re, 
I' Bridgeieattr Trealuc.') Purler (' Srieace and SeveliiU'on,' p. II), objacling t 
t'Bradnj'B new thai alomB are " ceutrfi* of lorcc," sujs, " A centre of lorce mnl 
nHher be material oc immnturiul ; if mntennl (be absurdity it at before, If immaterh 
"0 agfcregiilB of [he innnatBrial could I'orm the materiai UDivatau," This la i ^^ 
nfdeGniUoD. 
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itself — " inert matter" thinks. When the confession is made 
that '* our knowledge of anything we know and feel more or less 
... is a knowledge of states of consciousness'' (however we 
mav dissent from the statement as to states of consciousness), it 
is difficult to understand that these ^^ states of consciousness" can 
originate from matter. The symbol of a thing is expressed in con- 
sciousness, and but for the intellect it would there stagnate like 
water uninfluenced by forces. To make the proposition more 
obscure, we are told that 

" The self and the not-self," being ** states of consciousness,** that of them 
we cannot have " such unquestionable and immediate certainty as we have of 
the states of consciousness which we consider to be their effects." (§ 45.) 

Self and not-self, '' states of consciousness," " states of con- 
sciousness" resulting effects of the self and the not-self ! is some- 
thing like saying a reflecting object is the result of the object 
it reflects ! 

Consciousnesss as the mirror of the mind is in itself a unity ; 
how that which is unity can be split into states is beyond my 
comprehension. We shouW not say a reflector is states of reflec- 
tion, and by a parity of reasoning it seems impossible to say that 
consciousness, being the reflector by and through which impres- 
sions are received, can be split into states. Science talks of states 
of consciousness, but science is not infallible. There may be 
states of mind, because the mind is composed of many parts ; 
there may be distinctive intelligences, because intelligence consists 
of degrees. We are conscious, or we are not conscious. j this 
fact in relation to consciousness stands in the place of all its facts. 

It is not because of the insight which has been achieved by the 
analysis of the substances surrounding us, or by deductions which 
announce that worlds have evolved from chaos j^ that all we per- 
ceive and all we comprehend are questions of physics. The stati- 
cal and dynamical are phases of phenomena^ but the hidden energy 
which transposes and transforms defies the powers of analysis. In 
science, mechanical agencies find their expression and are in- 
truded as causes, but the intelligence underlying all has no place 
in molecular physics, which, duly considered, if they have a place 
in a true system of nature, are found to be functional and deter- 
mined by their law. The dogmatism of science reaches its 
climax when we are told, '' No one possessing any knowledge of 
physical science would now venture to hold that vital force is the 

1 ** Obseivation has never yet reached, or can ever reach, the development of & 
leiy cload into emotion, intellect, will ; phenomena of the human mind." (Porter, 
* Sd. and Bevel.,' 1^. 28.) 
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source of muscular power/'^ If this be the dictum of science, it 
becomes necessary to examine the data on which it is founded. 
Huxley says — 

" The tendency to disturb equilibriiun — -to take fonns which succeed one 
another in definite cycles — is the character of the living world." When speak- 
ing of vital action, he says that he cannot tell ** the cause of the wondeifiil dif- 
ference between the dead . . . and the living particle of matter, appearing 
in other respects identical/' It may be there will " be discovered some higher 
laws of which the facts of life are particular cases," and that a bond will be 
found ** between physico-chemical phenomena on the one hand and vital pheno- 
mena on the other 5 at present we assuredly know there is none." (* L. S.,' 
p. 76.) 

The examination of this hypothesis brings us as a starting 
point to " the soul of the world," as an expression of universal 
vitality. We have Thales and his demons. The living active 
principle of Hippocrates called by him Nature, to which he re- 
ferred all sources of motion. An analogy of this thought is 
found in the philosophy of Spinoza and in the expressions of 
Goethe, that God is everywhere in nature, not that the method of 
nature is God. Kepler and others have thought that the exposi- 
tion of the methods of nature was tKinking again the thoughts 
of God.^ Pliny's philosophy was his theology, for to him motion, 
whether vital or physical, was a display of the divine energy. Socrates 
had a conception that the changes in nature could be explained 
without having recourse to the direct agency of the Gods {vide 
' Clouds of Aristophanes,^) Aristotle has his primum mobile as the 
first moving cause. Plato recognised a Divine being,^ Aristotle's 
idea became to him a soul, for the first moving cause was active 
in animate forms through the instrumentality of a principle dis- 
tinct from the organism, and possessed an energy distinct from 
the organs through which it was manifested. It could receive 
nourishment, possessed sensation, motion, desire and intelligence. 

1 <* Dr. Frankland ascertained by direct calometrical determinations the potential 
energy locked up in a muscle, and in its chief products of oxidation — urea, uric 
acid, and hippuric acid —and proved that the store available was much less than 
would suffice to account for the work done by Fick and Wislicenus in tbe ascent of 
tbe Faulborn. Frankland's experiments conclusively proved tbat the muscular force 
expended by tbe two Professors . • . must have been chiefly derived from tbe oxida- 
tion of non-nitrogenous matters, since it could not have been produced by tbe oxida- 
tion of tbe muscle or other nitrogenous constituents of their bodies." {Fide ' Aa^.,' 
vol. xvii, p. 319.) 

' Persaeus, a follower of Zeno, says : — ** Those who have made discoveries ad- 
vantageous to man sbould be esteemed as gods ; it is not sufficient to call tbem dis- 
coverers of gods, but tbat they sbould be deemed divine.*' (Wbeelwrigbt's transla- 
tion.) 

3 Pinto, referring to tbe early traditions, says, '* One God governed tbe universe ; 
bnt a change taking place in tbe nature of men and tbings, the command devolved 
on Jupiter and other inferior deities to preside over different departments under bim." 
CMitlord'a ' Greece,') 
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In his idea this soul descended to vegetables. He had a definite 
idea that the muscles are the seat of the motive power, and that 
some nerves had relations to movement and others to sensation. 
From the period of Aristotle mythic hypotheses have been in- 
vented to account for vital action. 

Von Helmont (with Paracelsus) held that the Archaeus (con- 
scious and personal) accounted for all vital manifestations, and 
assumed the credit of distinguishing the specific characters of ani- 
mate and inanimate nature. Stahl held matter to be essentially and 
necessarily inert, and that the powers of motion were derived from 
a special immaterial animating principle — anima^ " which does 
without teaching and without consideration that which it ought to 
do." Hoffman followed with "nervous influence" or "nerve 
fluid," having powers of action or tone, which may be increased 
(if unduly, spasm results) or diminished (if unduly, atony). 
Then came Glissen*s doctrine of muscular irritability. Haller 
expanded the idea, and drew the distinction between the special 
vital properties of the muscles and of the nerves, retaining for the 
muscle irritability, for the nerve sensibility ; for each property 
there was a something departing at death. The property was the 
life, of which, muscular contraction and nervation were acts. 
Brown added to the theory " stimulation," all things acting on 
the vital property acted as an excitant or stimulus. 

After the time of Paracelsus the hope was excited that because 
of the great revelations made of the mechanical methods of the 
universe (Galileo, Kepler and Newton) " that the mechanical 
principles of the macrocosm would supply the key to all con- 
tained in the niicrocosm." Hence followed the material and 
mechanical theories, with which science is so much infested, the 
expectation being that they would suffice for explanation. 
Gilbert struck another path, he came to the conclusion that 
magnetism was the key to the vital movement,^ but no fruit 
resulted until Galvani's accidental discovery. The movements he 
witnessed led him ** to divine " that they were the resultants of 
animal electricity, due to the two kinds then known (vitreous 
and resinous)^ and contained in the jerking limbs, and that the 

' Erasmas Darwin calls this the spirit of animation. 

* << I do not think the experiments conclusive of Galvani, Volta and others, they 
ihowa similitude between the spirit of animation which contracts the muscular fibre 
and the electric fluid. Since the electric fluid may act only as a more potent stimulus, 
exciting the muscular fibres into action and not supplying them with a new quantity 
of the spirit of life." (* Zoowmia,* i, 83.) 

* (tfOO years b.c.) It was icnown a piece of amber rubbed acquired the quality 
of attracting light bodies. Gilbert showed that glass, resin, wax, &c., possessed the 
same power. Dufay caused a feather to be repelled by an emle<\ fE.W« \.vi\\^ ^*' \^\\\ 
intended to amtue himself by cbaaing it round the rooia N<?\\h &. v^«c« ol ^^^\\.^ 
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muscular fibres ^^ vfttt charged during rett as Leyden jari are 
charged '*! and that muscular action was a discharge brought 
about by an electrical action of the ncrsc on the muscle* Volta 
was opposed to Galvani's views, his investigations led to the 
discovery of the voltaic pile and battery. Gal vans continued 
his researches, Volta held that the contractions of the ^^galvano- 
scopic ** frog were due to electricity arising from heterogeneous 
bodies in contact. Humbolt (1779; examined the question and 
held Volta was wrong in ignoring altogether the influences of 
animal electricity, and Galvani in recognizing nothing but thif 
influence. Humoolt, although a believer m animal electricity, only 
rendered the theory highly probable.' The discovery of the 
voltaic battery set the subject at rest until 1827, when Nobili 
detected an electric current in a frog's leg by means of a gal* 
vanometer he invented, since perfected by Du Bois Reymond, 
William Thomson and others. Some years later a treatise of 
Matteucci led Du Bois Reymond to investigate the subject. 

B9H\\nn wax/' but \m fotmd i\m IriitlMnr wm uiUncUeA, •nd bcfconcliMkd tiMmr were two 
fipecten of tflcctfldif 9 to wbleb be gute tbe iMifiim iltreotM iumI icfinoiM •lectric)t|' % 
they nte nUo cfllkfd (Kysitlfe And nrgAtite* H« foaiid fbetn to posMMf fbe momt 
f(»'nernl phygiCAl pro|Mntie« ; tbey nw ti\UreftiU\ii9, but one \§ Attraetltfi ol tbe other. 
>:>irly ekHTtrk^fM otwenrd tbe nimiUfMj between tbe fibenomemi of tbe eleetrle 
fi|rHrk And tboAe of \\fh\n\t\%4 Frenklin^ intending to mmt a pointed rod hy w«y of 
HtfrActing electiielty from flie elondi^ bit on tbe IdeA of mMk\i\% a Iclte of a ftillc bAfid* 
l(«^ciiief Atretcbed on n, \\f^ wooden frAine, And Attaclied to it a bempen Atrbig 
terminfltintf in « iilk eord, to wbicb lie ettAciied a ktsy* During a thnnderstomi be 
rni(N>d bi« kite, bat no roMilt waa obf Ained until tbe fttring beeeme wetted, wben be 
ntiw tiie flbifiienf« repelling one Anofber) on presenting bi« knuckle to tbe key be 
*' ree^if ed en eleclrlc iperk/' FrAnktln'« tbeory AiwumeA but one flukl, Dufny** two, 
FnradHy hmt proved tbAt tbe inductite A4^n tekei plAee in curved linet tbe direction 
of wiiicb CAO be f erlrd bf tbe ApproAcb of bodlefi. Kedclifle fbrougbout bi* treAtiee 
dixUrignisbe* tbe foriiM ah FrAnkllnie Aod FHrAdflic. 

> Iha gymnoto/v will deflect a niAgnetic needle^ will megnetiAe « iteel wire mnd 
drcompose iodkle of potA«9)uiii« In en intercepted metAllic circuit a ipArk wm geeii^ 
nrid fiie induced fperk waa Abio obtAined by a coll. Tbe ipArk of tbe torpedd 
ptiimen tbrougb conducting bodies, but not tbrougb non-conduct ors« FArAdAt expert* 
mf^nting on n gymoouiA found tbe quAnfity of electricity pA««lng At eteb diAclwrgi 
WM eqiiAl to tbAt of A Leyden betlery conteining 5^00 iquAre incbei^ cbmyod io its 
liiKhent degree, end this could be repeeted two or tbree tlnieA witbotit 11 seuAlble 
int^rf a1 01 tlme« Tbe diifcbergei were AttendH by nertout exbAUAtion, 

Iflgb preMure iteAiii enceping tbrougb a UArrow jet will prodore electric ipnifci 
many feet in lengtb, probAbly due io tbe friction ACComMinying tbe escApe hy Iks 
Action of minute drops AgAlnst tbe tube* (AV^ ' Drapers Ckem.* p« N3«) 

' KrAf*mo» pArwin my%, ^* Tbe AlterAtions of electricity or megnetiMn do not 
Apply pblloAOpbicAlly to tbe iUnstrAtion of tbe contrAction of moACiilAr ftbreg^ 
f^mi'Af tbe force of tboie AttrActions in mnm proportion Acte in tersely as tbe dietufice^ 
but in mosculer motions tbere AppeArs to be 00 difTerence in reloclty or streogtb 
during tbe beginning m end of tbe contrectlon but wbicb mAy be ctrArly AAcriSed 
TO tbe f Arying mecDAnic AdtAntAge in tbe ApproximAtion of one bone to Anotber^ 
not to tbet ti\ ** cobeeion or elAsticity." ** We must conclude tbAt Animal cofi« 
traction to gofemed by Iaws of its own Aud not by tbose of mecbenics, ctMfmistry^ 
magnetism, or electricity '' (p. S2), " U nerertbelees tbis tbeory sbould etef 
become estAblbibed 11 AtiataluA must be cslled^AO eductor of ritAl etber^ wbicb 
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Wevt iA Alfoid (}ty%) foppofed ^ diat the nenroof mfliinicr wlisdi is jve' 
■t in fekned mosctilar fibre ss the ooly inflticnce wliidi the nmres of rolttion 
ywtf^nf orer diat tsmie, and its office is to f e t tni n or control the tendency to 
conmct^ so inherent in the mosde, and tiiat contraction can onty take place 
when hj an act of the will the infloence is sosfiendedy the mnsck being then 
left to act according to its own innate properties^** Agun^ he wf% ^that 
nen ro u s inthienrr is unpaited to mascular fibre im the porpoie of restnuning 
its contraction and that the action of the will and of all other dtspoiers to con- 
ffff<ri*Mi is mnplf to withdraw for a while this infioenoe so as to allow the 
jurcnKar w o p c ity of the muscolar fibre to dispL^ itself.** Bell is reported to 
hare aid ** that relaxation might be the act, and not contraction, and that 
phfHologijtts in ttadying the sobject, had too much neglected the cooaidtntkm 
ofthe mode by whicii relaxation is dSected.** 

Later, Diiges held ^ muscular contraction exists onlj hy the 
annihilation of expulsion/* 

C. B. Radclifie has contributed an important memoir on the 
sobiect (^ Fital Mstim as a mods of Physical MotM *\ a scientific 
and pnctical application of S. T. Coleridge's idea that electricitv 
was the method of organised function {^ Theory of Life*)} If 
from Radcli^s dtle the idea is to be gathered that physical 
motion is the (orestzlicr of vital modon the casual is made the 
actual* That nature works by the forces (correlated) as her 



eoiMift of fe««alioo or rolilioa as in th« eirctrie eeC as weH «§ in 
the af p alwf of external bodies ; an the drawim^ off the char^DM of rital flnid 
flwj oecMMwi the omtnctkm or motiotts of misciilar ibres and <mpM§ of §em>t,** 
i* Z MmftmU s p. M, foL i,) 

* SofaerCewfy is the XSth €enixary)chttned when silrerawlzineaiepbieed ahotv 
and nnder the loo|pMv the netaJlJe ed^es Uin^ in coMaet, a ■wtatlic taste is obtaiiMxt 
This if the frrt record of rottaie eleetricitj, Galnusi rappoied the eoomlfioos in the 
liahofadeadflnanedfraiK, when a netaOkconiiectioiiWiWBHMle between a nerve and 
aMMCIe* aroie f foai the arauicnlar ff sleaM of aniaHd* heint^ 

Hicai state, the nerroos fjften hein^ oe^pOsve, Volu^ oc theeontnajy held that these 
Cttwnkionf were not dw: to ntsj ptseoliaritf of the aflioMil ffJltefl^ bnt to the eootaet 
of the melds employed. EmMriis Darwfo, e cwnHM iiria^^ on these dfeets (the 
«xyesfaKnts of Solar apparentlj bei D4|^ unknown to htm), sajs Volta expfnrhnented 
wi^deaa lead and Mlver^f^ladnaromrabore and one beneath the tonsiae; on cwtiaet of 
the nwtiii a sahoe or aeidoloos taste wa:» pgrogwed^ **m if a floid-Uke vtnann of elee- 
tMkitj passed Irom one to the oUmt.** Gahani, Fowlrr and Volta foond «lfer and 
zine aMire elective ; bf plaein^ a lozern^ of one aMftal above and the other beneath 
tlie tonfoev on contact a u#te Is percent. If one of the metals be placed between 
the opfMsr Up and the gnm of the fore teeth and thetr external e(%e» be brons^t in 
contaei In a darkened room a llwh of li<^ is pereeired in the ejtf, tb^mti^ ** tkm 
t^fittA se n s ib i lity of theae orn^aas of sesHe to the stimolos of the eleetric flnid " in 
sndd mly paswN^ throo^ them (ti^ ' Z^^imtmus/ HtL i, p, 161). 

If ftadehfle'^ ablf OMtdncted experiment* be aeceffied as proof that mnscolar action 
is the resnlt of eleetric action, it is probable the efliect on oti^ans of tasle *ttd s^ht 
maf be dne to a ivaular a«ren^ aiMl that electneity pla|sa ji^eater part in natftfe'* 
amthods than has bcKO heretofore owKei ffed« We cam oo^ suppoie that the visal 
£KCtexiempliie»ftse»erj^by physical means in iUapf^icitkm to the animal economy « 
Wbatewrr be the pbysics (A tbe mecbaniffm, they can hot be eondocted by war^i?, 
Tbesltal energy unnj^ them as its methods repairs the wqmU mnd tkmM ei^wUM 
mii idem §f ftqfukmi /wee (per se^ ^>f fAe huUalsrnf hmpmiMe, M vital aelion 
f«snlied alone in aMKhans»d aMMtion it misfat be said that moseolar finrce was pdi}- 
mukimot'^ bnt no pb|iwalii0rcereprcMlaees itself. 
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method is undoubted, hence it follows that the physical fact is a 
resultant of the vital fact, the universal principle in nature. In 
nature there is no distinction between the minutest material 
particle and the most perfect of composite forms, except in the 
conditions due to the aggregation and disposition of the particles. 
If the vital motion of man be manifested through electrical 
agency the same force is effective in the protamoeba and even 
in cells ; the cellular fact is a polar fact, and hence an electrical 
fact, or its differentiation. The vital fact has formative besides 
motive functions. The electrical, mechanical, and chemical 
amalgamations produce objective phenomena ; by the considera- 
tion of them an insight is given into the working methods of 
nature. It is more than doubtful, were there no vital principle 
as a directing agent, whether nature could be. These considera* 
tions show nothing of the interactions of interior principles. 
When analyses are made there are no disclosures of vitality, intellf- 
gence, or consciousness, or even of sensation, or the reason for the 
cohesion of particle with particle or whence by the interactions of 
force the differentiations we trace in the infinite variations of 
phenomena arise. Can we then say we have a knowledge of 
facts ? or shall we not say the knowledge we have attained is that 
of our ignorance of the ultimate impulses of nature ? 

RadcIifFe appears to have said all that can be said of physical 
motion, and has said it well. Accepting all his facts, he nowhere 
explains what vital motion is ; but it must be conceded he dis- 
closes a method of its action, viz. that the physical motion of 
animated life is derived from vital morion and is not a creator of 
vital motion, and unless his title contains an equivoque it inaptly 
presents his subject, suggesting the idea that vital motion is 
the casual and physical motion the actual. His mode of treatment 
utterly destroys the assumption of Frankland {supra\ and if the 
reasonings are adopted it must henceforth be said that vital force is 
the source of muscular power. He concludes by saying (p. j 83) — 

" In point of fact, electricity and elasticity would seem to be everything 
in vital motion, and vitality nothing. In saying this about electricity, how. 
ever, I have no wish to elevate that which is physical at the expense of that 
which is vital. On the contrary, I firmly believe — and with this remark I 
bring to a close what I have to say upon vital motion in its physiological rela- 
tions — that which is called electricity is only a one-sided manifestation of the 
workings of a single, central, cosmical law, which, when fully revealed, will 
be found to rule living and lifeless bodies alike, not by entombing spirit in 
matter, but by transfiguring and spiritualising matter — a law which without 
confusion of substance binds all things together in the very closest communion — 
a law which makes the old belief of multeity in unity and unity in multeity 
a sober fact/* 
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There is the same confusion here so obvious in other treatises, the 
confounding the perceived with the conceived. The method of 
the work is the perceptive j the underlying element, inducing the 
work, the conceptive. When all is said which physical considera- 
tions can say, we have man (in his two or combined phases of 
being — the perceptive and conceptive), the thinking presentment of 
an organic fact. 

Physicists and chemists work by way of analysis. The philo- 
sopher accepts the facts and subordinates all to principles, for 
every object and living form, rightly understood, contains within 
itself the past history of the world. Organization as a vital fact 
is the expression of its work, as intelligence is digested thought. 
Reasonings fairly conducted open up truths whereby seeming facts, 
long accepted as truths, are overthrown by the slow march of 
induction. Copernicus prepared the way for Galileo, he for 
Kepler, and Kepler for Newton. Newton, by the discovery of 
the laws of gravitation, opened out a vast field for inquiry and 
gave scope for speculation, out of which eager thinkers constructed 
a scheme or foundation for Kosmical science. The speculations 
of Kant and Laplace led to the nebular theory, in the same way 
as the theory of light and Newton's observation of two lines in 
the solar spectrum led to the development of the present system of 
spectral analysis which discloses the elemental compounds of suns 
and planetary bodies. The minutiae of parts are but the stepping- 
stones of construction, the underlying energy moulds and fashions, 
and from heterogeneity produces homogeneity by the imperative 
force of law. Physics disclose the faculty of being adapted \ the po- 
tence discerned in physics thus becomes that inner capability we 
know as vital energy.^ Allow the physicist to construe the theme, 
and intelligence is but a problem of molecular physics.^ No 
experiment has yet proved that vital and physical forces are the 
same. The niuscle lengthens or swells through vital action.^ If 

1 All vital acts are associated muscnlar facts, as when the arm is extended to a 
distant object other mascles come into unconscious action in order to preserve the 
centre of gravity. So when threading a needle, the pectoral muscle is brought into 
action to preserve the trunk of the body motionless, and for the moment respiration 
ceases. {Vide * Zoonomiut' vol. i. p. 59.) 

' *' The assertion that the universe is self-existent does not really carry us a step 
b^ond the cognition of its present existence, and so leaves us with a mere restate- 
ment of its mystery/* (* First Principles,* p. 32, Sjfencer.) 

' Bell, speaking of the muscular action of the eye, says — <' When men deny the 
fine mu}(cular adaptation of the eye to the sensation on the retina, how do they 
account for the obvious fact that the eyeball does move in such just degrees ? How 
ii the one eye adjusted to the other with such marvellous precision ? And how do 
tbe eyes move together in pursuit of an object, never failing to accompany it cor- 
rectly, be it tbe flight of a bird, the course of a tennis ball, and even of a bQu\b-<»W\\. 
U it not an irresistible conclusion that if we follow an objecl, 8L(\^\3^i^\Av\% VYii^ i^\!k&Ov»« 
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this lengthening and swelling were mere physical results, wh 
does the innate, or we might say the sell-active power c 
the life is withdrawn f The materials are present, but thci 
elasticity has passed away. If we collate the facts, what 
find ? Vital force as the inherent fact of all things ; physical c 
material force but a consequence of the organization. Vital forq^ 
originates, physical force acts only through an impulsion. ViR 
force congregates, disintegrates, and multiplies itself; physia 
force acts only in masses through gravitation. Vital force cann( 
be originated, nor its issues directed ; but physical force may \ 
directed and called into action at will, and may be made the plaj 
thing of the hour, as the incitation of muscular elasticity afte 
death. By some it has been said that catalytic acrion is allied t 
if it be not of the same nature as fermentation. Fermentation i 
the result of a living organism, and its changes are sel f -multi pi ic 
tion, not due to the mere dissolution or disintegration of the part* 
There may be decay without putrefaction, but no putrefactioi 
occur without the presence of living particles (Pasleur). 
lytic forms have no pimier sf self-multiplication, the living alwaj 
have. The changes " in the living cells show that life involve 
more than chemical, mechanical, and catalytic changes, or of th 
whole together" [Beak)? An organic compound and an oi^an 
ism can be presented in their original constituents j the first ha 
the capacity of life, i.e. the possibility of being the life bearer 
the last possesses the life fact, atFording proof that the objecciv 
presentment of the elements in combination constitutes merel 
the vehicle through which vitality is manifested. 

It were better to accept the dogmatism of Theology as th 
social rule than that of Materialism, The former has at lea 
check in the communion of belief, the latter has no check ; foi 
it is not to be supposed that the multitude have attained to sue 

of the eye ao na to present the axis of vijion aucoessivcly to it ns It cbrniges pliu 
we miiaC be aenijble ol tlii'se moliona 1 For bow Can we direct the muaclea anleas i 
be seiinibtB 1o tbtir nctlon F And must we not have h conception of the nialfona 
the muicles and of the position of the nils uf the «}t before we can niter ila dirH 
tionloBi it on b newobjfct?" (' fl. T.,' p.ifiT.) 

> Muacular fibre Genaea to bnve irrltnbllitf ufler death, but retalna It^ elBBtlcity, 
ahonn in a bdr)) string' — a rude stroke and i( biieanies relaxed miil hsa no energy 
regain Ua fortoer poaiClon ; In the liflng Bhre the elullcit}' is realoreii by vital ncti< 
when relaxed by too continued a atrnin, ( Bell, ■ B. T-'j 

" " If the vital actions of man's frame were directed hj his will, they are nece 
aarily so minute and complicated they would immedlntel}' fall in ounfualon." " 
trncory of nervous corda unitea many orgunB in ajmpathy ; if one Itlament we, 
broken, pain, ajMism, and guS'ocation would ensue." Tiie action of tile lieart, tl 
circulation uf tbe blood, and nil vital functiona are govprned by luwa not tlepvnim 
on will, and to wbicb the powi^re of tbe mind are altogetber inadcquatu. A ilituit, 

» f/ irrrialiilion, a /a'gel/iilacn of a liHglr aalieit t' " 

ninala liia. { BeU. ' Urid. TrtatJ ia.\ 



nikure that philosophical dicta would be adopted as the rule of 
Buddha is explicit on the point,' 
Burdon Sanderson and Tyndall, however they may differ in 
lefinition and explanation, agree in describing germs as inappre- 
ciable by the highest powers of the microscope, and even go so 
1 assume them to be atmospheric specks. What conclu- 
' sion can be drawn other than that the germs are not in themselves 
existing composite forms, but that they are elemental units which, 
by an interaction and in an aggregation cement their life facts pro- 
ducing their like, as active organizations, or by contact with the 
juices of an organization producing morbid action. Pasteur by ' 
his series of experiments showed that the infections of the vine 
and silk worm arose from germs. 

The processes of Tyndall were directed to the mere question 
f spontaneous growth, and he claims to have proved there is no 
Juch thing by ignoring the processes of nature. The methods 
' e pursued are the same as those of Bastian and others. The i 

;r experiments on urea (Bastian) seem to have excited the atten- i-t^j 
n of Pasteur.^ There are no repeated boilings in nature, nor 
1 exclusion of the elements of the protoplasm, which lives only 
By contact with environments filled with vital energies. The 
m, whatever it be, is the car of vitality whereon it is trium- 
uhanily borne to consummate its conquests. Nature works in 
Tier own mode, and all these experimental distortions of nature's 
tourse appear to show that the law af nature is the sponCaneaui in- 
nth of life. Creation, or whatever the name most fitting, was 
*~romplished once for all ; the first consolidated mass — ^jelly spot 
rm — contained within itself the vitality which became the 
According to the general theory the Kosmos arose from a 
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_. , bccuuw of their disbelief in a future; and if there ah onld hupimn to be 

tntttre after all, they will be at a diiadvantuge, they will be like treiullerB nitbuut 
■mUloni." ( ■ W beel of Inw.'] 

>Ao investigallon of Biullaii'a procees wns proposed. Pnsteur, Dumas, and 
MM-SdWanls were appoinleJ an judges. Through certain prellminBrleH iuitlsted 
Hi the inreaUgntion vma deferred. 

'*ttu BMumed pangeneaia is incampKlible with acienltSc analysin, yet pliyaicliil* 
InepmpeltiM] to admit that niicrozan Suat in the atniDsphere. Of this cbiracter 
Inib* Invisible atmoiphailc %</tmt uf Tyndall uiid Burdon Sanderaun. 

k DOte thn BtrnggleB to maintain hypotbeies which deny on the one band II 
lUnelty of life and universal iltaltty, yet on the other gmvply naauine Intliib 
Mubnric llring germs. This vitnlity pervadea air, earth, anil walar ; the plasn 
*rlil* nni everywhere. Vitality engendera olbar litalilies — a. paraail 
tour In tbtf interior of anlnialt and plants ; not alune in cavities 
' la jtarti cJutiel/ eeuled from contact «Uk at 
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consolidation of igneous vapour.^ From such a state it is dilGcult 
to understand how the life emerged. To adopt the igneous 
theory, all we know of space, that Vast which glows with orbs 
filling the arc of the sky, spanning distances represented by num- 
bers the mind fails to grasp, was once a glowing fiery vapour. If 
this were the state of the sun and his system, it was that of all 
other suns and cycles of suns and astral systems, heat in its ex- 
treme aspect supreme as substance. If the law of combinations 
be followed, we find the elements existed in a fluid formi 
through condensations, aggregations, and cohesions by affinities, 
the germ was developed and the earliest animated forms appeared \ 
the rocks were the results ef the life thus generated. Science \ 
teaches, the polype deposits chalk, carbon in precipitation, absorbed 
from the surrounding fluids. There is also the globegerina ooze. 
Wyville Thomson was inclined to suppose that the red clay 
found on the bottom of the ocean resulted from it. The id^ 
was dispelled when the naturalists accompanying the Challenger 
expedition proved it to be mainly due to decomposed and disin* 
tegrated pumice, through the action of sea water. ^ The flint? 
are due to the sponges.^ Infusorial and the early forms of lifiB, 

in sheep's brains, and the Trichina spiralis invading fleshy structure. Pantt 
may be excused for assuinin^ the universality of li f e - a ll the earth, as we know %\ 
is composed of once living debris. They erred in supposing spontaneity to be tlM^ 
originating cause ; but for the ultimate impulse directed by intelligence, the univer* 
sal chaos would have stagnated even although interpenetrated by a seething animal 
tion. 

* 1 The prevalence of heat as a principle in nature is proved by the ready productiof j 
of combustion ; by the concentration of the sun's rays a substance may be inflamed $j 
by the compression of air in a glass cylinder by a piston, tinder or phosphorui at^ 
tached to it is ignited ; by pouring concentrated nitric acid on oil of turpentine, by fl 
trituration of phosphorus, by directing a stream of inflammable gas on particles 
phosphorus ; and by passing an electric current along a wire by means of a voltaiel 
apparatus, <fec. <fec. 

^ The Challenger researches show the ocean, even in the lowest depths, has alfle- 
of its own. Ro8s procured living infusoria from the bottom of the Antarctic Oceaii«j 
and more than fifty species with siliceous carapaces from the floating ice of thf 
seas. In the Gulf of Erebus seventy-eight species of siliceous infusoria were broi 
up from a depth of 1500 feet, and infusoria have been found at the depth of 12,00C 
pressure of 375 atmospheres. 

3 Sponges (prorifira) are classed as animals, and are met with in all 8ha{ 
sizes, forms, and colours — Neptune's glove, sea muffs, sea tapers, the cup of Ni 
tune, <fec. Generally they appear to be gelatinous masses supported by a network 
horny filaments, or calcareous or siliceous framework ; inlheir natural habital 
they are full of life and action. Of organs there is no trace. Some have little hoi 
or fibres of flint, so fragile as to break on the least pressure. Many natural 
suppose the flints in chalk are the debris of sponges. Their remains are found 
jaspars and agates. The spiculs vary in shape ; some have simple translucent bb. 
others are like rough flints rendered transparent, others star-shaped with seva 
points. The greater number of them appear as knotted clubs of different coleiQ 
g-Iass, The pnmice stone sponge ijiactylo chulix) \a «a a^^omerate of spicoltt, Mt 
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1 as high as the Crustacea, have swollen the mass of deposits 
:heir remains. The great fact of all is that these deposits, in 
mode or other, are composed of the skeletons, secretions, 
excretions of infusoria, and the simplest forms of life. Moun- 
s are heaped up by their remains ; they face us in every 
ta where oxydized carbon is the predominant constituent. In 
depths of the sea, far beneath the influence of the direct rays 
he sun, we find the foraminifera, or their remains ; a crawling 
, and eyeless creatures ; high on the mountain heights, even on 
ir most elevated points, the foraminifera and kindred orders 
It us. Schemes of creation and hypotheses of the advent of 
on the earth are many ; we have the theocratic idea of direct 
lipulation,^ and we have the astounding proposition of a dis- 
ruished physicist that the precursor of life on the earth was the 
ent of a lichen concealed in the crevices of a fragment of an 
loded world. The lichen would have been inoperative unless 
fungus had accompanied it. If the life was borne on the 
jment of an exploded world, from whence was the life im- 
ted to the first world coagulated from the igneous fluid ? The 
Y reasonable explanation of the presence of life on this globe 
hat of a vital spontaneity. Science regards with indiflFerence 
theory of men developing from apes, and of automatic man, 
I with complacency regards the materialistic theory that from 
tter we have " all the forms and qualities of life,'' through its 
a inherent power. Spontaneity, whatever it may mean, was 
ibtless the fact of creation ; law formulated the fact, and 
beginning is the continuing present. In our ignorance of 
I causes, the hypothesis of spontaneity points to that be- 
ning of life from which all the facts of science converge.^ 
*. do not expect to see the rock become a man, but we do 
I the beginnings of life in the organless jelly spot. Law^ con- 

nbles a madrepore rather than a sponge. It is hard and stiff, as though carved 

stone, and yet so porous as scarcely to weigh more than a similar bulk of cork, 

it is formed entirely of silex. The reticulated structures are transparent glass 

B, the silex forming the mass itself not being arranged as spicniae. It is perfectly 

and sonorous when struck. Sponges are numerous \ myriads of gemmules pass 

the sea from eirery sponge inhabiting its waters. " So numerous are they and 

anrellously prolific, the wonder is that they do not swarm to such an extent as 

1 the oceans aud poison the whole earth by the odour of their decay." 

rbe Chinese represented the first organizer of chaos as a feeble old man (Pan- 

•Cb^) toiling painfully at his work, carving out the crusts of the globe^ at the 

time clearing a path through a wildem e^s of rocks. The Scandinavians made 

g^ (Tbor) mighty and redoubtable, end owed with an invincible energy, who 

hia hammer crushed and scattered the crusts of the earth, forming from the 

feen moantains and rocks. 

BmeiMity everywhere^ revealed jn the aky, where glow a dunt ol «\«x«> «M. Vci 
I inioMorla too mJoute to display their organizatloD. (Poiccfiet, PUnioers.^ 
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sidered as the ideal of intelligence^ is the insisting fact of all nature^ 
and that which at any time was the result of its action is the con- 
tinning fact^ or all human science and human knowledge becomes 
a bundle of contradictory absurdities. When formation by se- 
quential difierentiation is considered, the kosmic theory of Kant 
and its more definite mathematical expression by La Place — ^viz. 
that the earth is due to the condensation of igneous vapour, 
a mass of heterc^neous gaseous substances in a state of violent 
ignition — appears open to grave doubts. Given heat as a distinct 
principle from its action we can view the emanation of objective 
phenomena, and conflagration becomes, as it continues to be, the 
casual exhibition. It appears improbable that a universal confla- 
gration ever existed. The hypothesis is that the covering or en- 
velope of the sun is flaming hydrogen in a state of violent com- 
bustion, but within it, floats the opaque ball, the true sun which 
the Herschels, Arago and Figuier supposed to be or might be 
inhabited. If their ideas be more than hypotheses, the seeming 
flaming hemisphere, which human ingenuity has found the means 
of inspecting, will receive another solution. It is impossible to 
conceive that an igneous mist, a flaming chaos of red hot elements, 
could ever have been the state of a life-bearing orb. Passing over 
the question of a primordial element we can say the elemental 
gases, metal^ and metalloids, were a mingled chaos permeated by 
heat, and that through some counteracting power the gases com- 
bined and the denser portions were precipitated as a fluid. We then 
get a floating liquid orb with no solid in its sphere, surrounded by 
a gaseous envelope of mingled elements which eventually suc- 
cumbed to vital energy.^ Protoplasmic elements cohered and 
jelly specks floated amid this partly condensed fluid sphere, and 
congregated in millions and multiplied in myriads of millions '} 

^ " Ererywhere throoghout our planet we notice the tendency of the ultimate 
particles of matter to ran into symmetric forms and that the very molecules aie 
instinct with a desire for union and growth.'' — TyndaU at Manchester. 

''With each new implement (mechanical structure) visible externally, tb«re 
are a thousand internal relations established ; a mechanical contrivance in the bones 
and joints which alters every part of the skeleton ; an arrangement of muscles in 
just correspondence ; a new and appropriate texture of nervous filaments which is 
laid intermediate t)etween the instrument and the very centre of life and motion ; 
and finally new sources of activit}* must be created in relation to the new organ 
otherwise the part will hang a useless appendage/' — Bell, Brid. TVeat,, 148. 

2 *« So rapid is the progression of infusorial life — Ehrenberg calculated one o( 
these iuTisible creatures, of r^th of an inch in extent, became in twenty-foui 
hours (by fission) a million, and in four days one hundred and forty billions, a bulk 
nearly equal to two cubic feet ; if the four days were multiplied by the eras ol 
geology masses are disclosed which would construct thousands of worlds. Rechas 
avowed that tbe mud of the harbour of Weimar (composed of half or a third ol 
exisUng species) accumulates so immensi:\|f UiaX m «l c^uVoi^ \]bk«^ probably will 
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by secretions from their environments and from dead carcases, 
infinitesimal in size, masses were formed which would obey the 
law of motion incidental to inanimate substances collecting in a 
body by mutual attractions^ and by the action of the correlated 
forces cohesion would be manifested in the mass. Time being of 
no account in the tremendous impulse, the heterogeneous became 
the homogeneous, chaos became order. The mass, heat impreg- 
nated would display unequal distensions and chemical contentions, 
whereby swellings and eruptions would ensue \ the coagulated 
and aggregated mass would assume all shapes compatible with 
that of a revolving sphere, and from the heat generated, protru- 
sions, hollows, and fractures would arise, which the waters would 
fill and form oceans and rivers, and interior forces would be 
initiated such as the earth experiences. Were it not for those 
forces, instead of the successions of heights and hollows, there 
would be a smooth water-washed surface which the ebb tide 
would leave bare and the flood submerge. In such a state, life in 
its multifarious variety and in its active manifestation would be 
but sparingly exhibited. Following the phases of the geological 
eras in the deposition of strata, the simplest life-facts are first 
presented, and as the environments become ameliorated so the life 
presents itself in a higher form. Every departure from the chaotic 
admixture presents the life-facts lit up by a new energy. Dif- 
ferentiations and the admixture of elemental substances would 
account for the composition of the various rocks, and the infinite 

represent a million cabic yards. On the heaths of Luneburg there are beds of these 
accamulationtf of large e:ictent, forty feet in thickness. In America such beds are 
found twenty feet thick. Berlin is built on such a bed. The tiipolis (siliceous 
rucb) are almost exclusively skeletons of Dacellaria, Mulliola are heaped as 
moantains of limestone. Nummelites form the chain of mountains whicb extend 
along the Nile. The sphinx and pyramids are formed of them. The edible dust 
found in many parts contains numberless species of infusoria (Retzius). The life in 
tbe early geological eras leaves everywhere its mark on the strata. The calmness of 
the sea wua coequal with the fecundity. There are deposits of shells which show 
DO mark of erosion, retaining their delicate projections and almost imperceptible 
itriae and still glowing with colour. Again, there are deposits crushed and broken, 
precipitated into a tumultuous sea and then elevated. MoUusks are piled in masses 
deep in the strata and upreared as mountains. Shells, corals, animalculae, or their 
lemaios, everywhere abound. Mountains of chalk are tbe debris of sponges and 
invisible foraminifera, encircling England, abounding on the Volga, in the north of 
France, Denmark, Sweden, Greece, Sicily, Arabia, <fec. The strata of the earth 
capable of inspection are found to be composed of onc« living things and the ground- 
^orn particles of tbe plutonlc rocks, and from which all marks of life are erased. Look 
where we will it is life or its remains ! " 

' Maury in proof of his hypothesis of the collection of the weed in the sea of 
Somgossa says: '* If we throw into a vessel of water pieces of cork, grain, or any 
other floating bodies and communicate a rotary movement to the water, all these 
light bodies will collect towards the centre because the water is less aj^itated. thece 
than elsewhere.'' 
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variations of their admixtures. This hypothesis presents a picture 
more in accordance with scientific advance than that which a 
flaming incandescence presents. 

Fontenelle insisted intellect should be solely occupied with facts 
out of which grow all philosophy as a subject capable of universal 
application ; we may say all we know of objective forms is com- 
prised in three grand generalizations — Malpighi^s littles. Grove's 
correlation^ (transmutations} of forces, and Darwin's, evolution 
(developement). All substances are particled, and when acted on 
by forces, they develope into masses ; this is the method of 
Nature ; its continuity, due to recuperative energy. It is more 
consistent with the revealed facts that animation arose from an 
unbounded vitality, which energized as it produced, than to sup- 
pose all we know of animated nature are condensations from a fire 
mist. Conflagration produces but incandescence, a disintegration 
of masses ending in a gaseous exhalation ; the greater the heat the 
wider the interstices between particle and particle^ and as space is 
an expanse, there could be no bounding lines. 

In infusorial life we have an invisible world, as mighty and 
grand as that of the seen.^ Such a history announced before 
the application of the microscope would have been considered as 
the dream pf lunacy. The discoveries of science are but percep- 
tive infinitesimals, worthless without intelligence as an interpreter. 
Science has growth j nothing in it is final.^ Pythagorus, hun- 

1 If the true emphasis were g^ven by science to this theory, we shoald m\w mnch 
of the eriuUHon we meet with to account for the changes of climate in the early 
geological eras, as changing polar positions, inversions of the eqninox, oscillations, 
a cooling earth and son, viscosity of the earth, <fec. <fec, so scientificaUy demon* 
strated. The transfusion of the forces would simplify our conception of facts, and 
probably throw some light on this very obscure question. 

' For a long time after infusoria were discovered it was supposed they bad 
no organization. Gleichen stained some water with carmine in which were some, 
and was astonished to see them glowing with colour. The significance of this 
fact long escaped the naturalist. Ehrenberg demonstrated that many of these 
creatures had complicated internal organization. Some have twenty or more 
stomachs (micrczoons), others stomachs with teeth. Others have eyes presenting 
flame-red pupils, others cavities representing hearts. The protei, like the white 
blood-corpU8Cules, change their shapes — now globular, now three cornered, now 
star-like. <fec. 

There is as much relative difference in size between a monad and the hooded 
colpodos as between a mouse and a mammoth. Ehrenberg, from his observation of 
the infusoria, supposed them to be in incessant movement, taking neither sleep nor 
rest. Owen supposed this to be due to the great development of the digestive 
powers. Some are cased in mail formed of silex, and are infinitely diversified 
in form. 

3 The coral of commerce was long a mystery. It has a long branched stem 
beautifully red in colour, found in great ocean depths, its branches covered with 
rose-coloured bark, display here and there small holes; these are the habitations of 
the polypi, which, when expanded, appear like flowers of a delicate white colour, ia 
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dreds of years before the Christian era, sketched the planetary 
system, Ptolemy and Copernicus attempted to revive his theory ; 
but not until Galileo stretched his tube towards the skies did the 
system gain credence. When Newton mathematically worked out 
his theory of gravitation, the motions of the heavens were assumed 
to be ascertained facts. The same inherence and relation which 
particle has for particle find their counterpart in the spinning orbs, 
wheel within wheel, in endless whirr, interlacing and combining by 
polar influences (magnetic), a dependent and depending animation 
expressed as motion. Magnetism within and around us, Galvani^s 
accident gave the clue to the mystery which Volta unlocked ; 
Gilbert had before divined such action, but there were no imple- 
ments to test his conjecture and when there were, long years passed 
before Faraday showed the relations of electricity to magnetism. 
The vital unseen being so wondrously defined, can we say there 
is nothing beyond the world we perceive, a world of existing and 
intelligent power beyond that in which we live and assume to 
know. There is no implement to probe its depths or reveal its 
wonders. There may exist spiritual things around and about us of 
which we are as unconscious as we were of the world of the animal- 
culse. One well-authenticated and scientifically evidenced spiri- 
tual fact would do for the intelligent unseen what the microscope, 
the telescope, and Vditaic-cell did for biology, astronomy, and 
electro-magnetism. The boast of Tyndall at Birmingham, the 

eight divergencies, spread raylike with fringes of cilia. Toarnefort toolc it to be a 
plant, Mandgli announced he had discovered the flowers of the coral and sent a 
specinoen to the Academy of Sciences, and it wa^ supposed the question was settled. 
PeysoDDell diiKM>vered the flowers to be so many polypi, the builders of the stone 
shrub. He made his discovery Icnown to the Academy, and in return received 
insult. Reaumer wrote to him in a tone of pity and irony, Jussieu contemptn- 
oosly. Peysonnell, in didguBt, forsook his native land, and died an exile. £ven- 
toally, on investigation, it was found the obscure French physician was more learned 
than the Academy. Nicolai put to rest for ever the absurd myths relating to coral 
being limp and flaccid in water, but hard in the air. He descended to the sea bottom, 
and found it was stone in water as in the atmosphere. Duthiers found the polypi 
imitate the sexual dispositions found in certain plants. Some are male, others 
female^ and others hermaphrodite. The eggs are spherical, of a milk white, and 
almost as soon as issued move about to seek a favourable site to establish 
tbemselvei. The polypi by their labours have raised the sea's bottom, and 
broi^t about various changes (by their calcareous buildings) in the crust of the 
globe. 

The powers of these " builders of worlds," as Micbelet calls them, recast and 
changed the surface of the globe in antediluvian periods. The inhabitants of Suez 
aad Djeddah buikl their houses with masses of madrepores obtained from the Red 
SiA (Forskal). Bolta says the Sandwich Islanders use them for the same 
purposes. 

Omr palaces, monuments, and statues are the carcases of animals which played 
tlieiT part in life in aeons of geological eras. Whatever our habitations, whether 
ttanber or brick, all are composed of once-livii^ forms. 
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assumptions of Huxley and Haeckel will never be realized until 
we go behind perception. With that only as our working fact, 
we have as an axiom " ignoramus ignorabimus ;'* when we pierce 
the ideal and the scientifically unknown we may say, *' We 
know, and we shall know."^ 

Through the minute and invisible, through an unceasing 
vitality, with its adjunct — heat, earth assumed its form. Heat, 
expressed as animation, is soothing and developing ; as electric 
action, condensing and changing; in excess destroying and re-form- 
ing. Thus we might run the round of all the correlated forces. 
When we have thought all we can think, and proved all we can 
prove, we have alone spontaneity through the impress of law. We 
may formulate theories, and when all is done we arrive at Hume's 
probable possible. Whether we test the air, the waters, or the 
rocks, we find life or its remains, giving significance to Shelley's 
idea, " that every grain of dust was once indued with life."* 

The hypothesis cursorily sketched may reconcile catastrophism, 
uniformitarianism, and evolutionism, or may be- claimed by either 
or by all. Over it the theologian and materialist might shake 
hands ; for on the one hand it may be said that the earth emerged 
from the chaos of darkness by the fiat of an Almighty and Intelli- 
gent Will, and life became its fact by the institution of Law. And 
on the other hand that this was accomplished by the direct ordina- 
tion of mechanics and chemistry as the method of nature through 
vital evolution. 

Of Deity we can have no exact knowledge ; we see in nature 

^ Poucbet says, *' I never see one of these gigantic sponges (Neptune's Cup) M^ith 
out humbling myself before the wisdom of Providence. This monumental struc- 
ture is erected solely by myriads of polypi, fragile creatures shrunk within their holes 
to plunge their imperceptible arms into the waves. And who directs and guides the in- 
visible hands of these polypi, separated from one another and often a yard apart, so as 
to give their works such harmonious symmetry ? Who, when the narrow stalk is 
finished, tells its population that from henceforth they must widen it ? Who tells 
them when the time is come for hollowing the vase, and when it is the season for 
thinning its edges and adorning the exterior with elegant ribs? And, lastly, what 
supreme Inspiration teaches a multitude of workmen, so scattered, and all caged in 
their little ceils, that they mould the cup in all its artistic proportions" {L'Univers), 
** This magnificent construction is the noblest challenge one can offer to the schools 
of materialism. Do physico-chemical sciences explain how these animals commu- 
nicate with each other so as to finish their common habitation, for it is absolutely 
necessary that all should be governed by one dominant idea *' (Ibid.), The same 
idea may be extended to the germs of which all animal forms are composed. 

' The flashing phosphorescence on the surface of the ocean is due to minute crea- 
tures. The miliary noctiiuca, a tiny Jelly speck, with numerous points and fililorm 
appendages, plays a great part, as also the medus<e or the physophora, trailing tresses 
spangled with stars like those of Berenice. Midden found the blood-showers and 
red snow were due to twenty species of animaiculse and as many microscopic plants. 
Humbolt says that each bed of ocean is peopled with animalcule to depths 
exoeediag the highest jnouD tains. 
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a working intelligence coextensive with phenomena, and find 
thereby an active interposition resulting in homogeneous order. Call 
this law or aught else, it is individualised in its facts. Whatever 
it may be, we can neither add to nor diminish the reality. This 
Intelligence must count for something in the order of nature ; if 
for something, then for all things.^ 

The dread of the unseen found with uncultured races and the 
idolatry of the cultured enthusiast has its origin in the same 
root. The solution of philosophical ideals and the extremes of 
theological dicta are found in that inherent sentiment common to 
the races of man, the sense of an existence without and beyond 
us — the presence of a life beyond the life we live. The first man 
who regarded the sun as the ruling principle of nature gave being 
to the intellectual sentiment expressed as religion.^ The ampli- 
fication of the idea is found in the theologies of civilization, 
in fact there is but little distinction between the fetish and 

1 In the Vedic poems, of Chaos, cr the beginning, we read, '< Nothing that is 
was then, even what is not did not exist then, what was it that hid, or covered the 
existing ? What was the refuge of what ? Was water the deep abyss, the chaos 
which swallowed op everything ? There was no death, nothing immortal. There 
wad no space, no life, and lastly no time. No solar touch by which the morning 
might be told from the evening. That one breathed, breathless by itself ; other 
than it, nothing has since been. That one breathed and lived; it enjoyed more 
than mere existence ; yet its life was not dependent upon itself as our life depends 
on the air we breathe. It breathed, breathless. Darkness there was, and all at 
first was veiled in gloom profound as ocean." ( Hist. Sans.t lit, Max Muller.) In the 
Vedas there are other grand expositions of thought which may have aiforded the 
nucleus of myths and theisms. As a pervading idea, '' there is the expression of 
one supreme being in all and above all." — {Taiboys fVheeler,) 

' DupuiH (' Origine des Cultes') held the hypothesis that all religious belief arose 
from the worship of the elements. '* Light and darlcness, its perpetual contrast ; the 
snccession of days and nights, the periodical order of the seasons; the career of the 
briUiant luminary which regulates their course ; that of the moon bis sister and 
rival ; night and the innumerable fires which she lights in the blue vault of heaven ; 
Uie revolution of the stars which exhibits them for a longer or shorter period above 
our horizon ; the constancy of this period in the fixed stars and planets ; their direct 
and retrograde course ; their momentary rest ; the phases of the moon waxing, full, 
waning, divested of all light; the progressive motion of the sun upwards, down* 
wards ; the successive order of the rising and setting of the fixed stars which mark 
the different points of the course of the sun, whilst the diiferent aspects which the 
earth daily assumes mark here below also the same periods of the sun's annual 
motion.... A 11 these different pictures displayed before the eyes of man, form the 
great and magnificent spectacle by which I suppose him to be surrounded at the 
moment when he is about to create hia gods** Hume says, "The first ideas of 
religion arose not from a contemplation of the works of nature, but from a concern 
wilij regard to the events of life, and from incessant hopes and fears which actuate 
the human mind" (iVa^ Hist, HeL, p. 13.) 

It was the conviction of something divine which gave permanence to the mythic 
godM, '* The early thinker necessarily invested all external objects with properties 
and qaaliUet similar to those be assigned to human beings, and these actions he 
assigned to hmnan motives. Sun, moon, and stars seemed living beings ; flames, 
streamii, and whids were supposed to be moved by feelings auch as V^q«« Yiinwi 
to move animalt aad men,^'-'F4t/os, of Mmd, p. 307. 
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relic, or between the rude stone of sacrifice and the gorgeously. 
decked altar.i 

The act of reverence in the bended knee and the utterance of 
prayer were sympathetic expressions of human sentiment originat- 
ing from the ideal conception of an unseen power, and thus becom- ■ 
ing the intellectual communion of affinity — spirit seeking spirit. 
So true the conception, man universally adopted it. The bended 
knee is the symbol of dependenceandpropiliation. Weill (3fwV« 
tt ie Talmud) says " in the Mosaic law there was no idea of prayer,, 
intercession, or pardon." This conclusion appears to receive coun- 
tenance from Luke xi, l , where one of the disciples said to Jes 
" Teach us to pray." He gave the form, in which there is not a. 
single supplication for spiritual blessing or for salvation. 

All the great religious reformers appear to have been impressed 
by the idea that they were expressly selected by God for the office,, 
iind assert that they were either in direct communion with Deity 
or subjected to such an influx that the system they promulgated 
was the direct announcement of the will of God. Buddha assumed 
to have achieved the position of Deity by means of his austerities. 
The followers of Jesus Christ assert that he was the Son of God, 
and co-equal with God.^ He embodied a great philosophy>^-when 
he proclaimed the Sonship of man and the Fatherhood of God, 
Whether he said he was the Son of God in any other sense than 
that all men are the sons of God is a subject of controversy. By 
proclaiming the Sonship of man and the common Fatherhood of 
God he showed the intellectual kinship of man. Buddha, 
taught that all creatures were entitled to the consideration of 
man ; that cruelty to them was a crime against the divine na 
and subjected the perpetrators to a metempsychosis wherein they 
would experience a thousand-fold the cruelties they had inflicted. 
He inculcated purity of thought and act, and the denial of the 
amenities of life as the means of attaining to Nirvana, 
imperatively stamped bis sincerity by abandoning an august posi- 
tion, and becoming a wandering fakeer. The new though 
culcated by Jesuswas the kinshipof man ; by Moses the institu- 
tion of the Sabbath ; by Zoroaster, the immortality of the soul ; 
by Mohammed, the continuarion in a life to come of sensory 

' "The gsriBnds wbicb adorn b ranrtjT'a tomh cannot Ihflll with pli-isat 

decB)-tiig corpse wltbln." Ttiey ainy srtvc na beacons to the liviiig;, at u 

lations to HN idenliiim which preiuppoi^s ihnt ell ucte uf lift) bal subsarre thtt 
life to come luii) tbut an elernily of pleiuurnblt \i\iis la concoJitrated In the cod- 
tamplslion of ineffable Deity, und ieid to a Inltb built on a code wbeicbr tbe 
■eltlabneas of Ibn bumsn la merged in the enjoyment of the divine. When bU ta 
Mldd tee barn bat Ihf/elith sx an apprccintion of Ibe UDieen. 
iSIadra tiepoaed Dyaw, Jupiter Cbronm, Jesot Jebovnb, 
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pleasures. In the parable of Lazarus and Dives the sensory &ct 
of pain in the life to come is delineated. If there be pain, it is 
probable there will be the sensory fact of pleasure — the more agree- 
able doctrine ; yet this is pointed to as a fatal blot in the Mo- 
hammedan creed. If the life to come be of pure intelligence or 
spirit, it is difficult to conceive the presence of the senses as we 
understand their action. The moral precept of duty, Do unto 
others as you would they should do unto you, is the inculcation of 
all the teachers. Its earliest expression, as an axiom of conduct, 
is found in the writings of Confucius. 

The teaching of modern spiritualism is, that in the future the 
sfHrit will be instructed until the utmost knowledge and the utmost 
purity is attained ; as then only the spirit can endure and enjoy 
the presence of Deity .^ Systems of theologies are really philoso- 
phies suited to the mental conditions of the period of their insti- 
tution, and are usually tainted with the sense expression of the 
nation wherein they are promulgated. Thus, among the Jews 
there was the deification of slaughter, assumed to be the attribute 
of the God whom the people were bound to adore. With such 
an example, it should excite no wonder that the miserable fetish 
which at any time fenaticism can rear should engulf all patriotism 
or humane ideas. Of all the horrors with which man has cursed 
the world, foremost are religious wars. The darkest pages of his- 
tory are those which depict the strife of creeds, always due to a 
selfish rapacity under the guise of the service of God : 

" God on the lip, but in the heart 
The gainful hope alone has part/* 

The history of theologies presents the curious fact that none of 
the religious reformers have left a written thesis of their faith, if 
Mohammed be excepted (he could neither read nor write) and if 
the Leke, or book of rites, be doubted, it is so with the moral 
teachings of Confucius. The preservation of his philosophy, 

1 Clark, Bishop of Rhode Island, prior to his elevation to that dignity (1850), 
preached the following as the creed of the Christian faith. Speaking of the condi- 
tions of our future existence, he said, in substance : 1st. Provision will be made 
*' for the culture and exercise of all intellectual and moral faculties. Heaven will 
not be a monotony. There will be full scope for development. Nothing we here 
hMim will be lost," no elevated taste cultivated in vain, no healthy aliection wither 
under the touch of death," &c., &c. 2nd. To the righteous the future will be a 
constant and unending progpress, and will operate under greatly improved conditions. 
** We shaU never reach a point where we shall stop and mHke no further advance \ 
for there would then be an eternity before us without occupation." Finnlly, << Our 
future destiny will be in precise accordance to our deserts and characters : we shall 
reap what we have sown. We shall begin our life hereafter as we close it here. 
There is no such thing as separating the man from the.chaxacXv^x, tt.T\4 \\i«\«\%Ttf^ 
such tbhig an aeparuUog the character from the destiny*" 
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then, is due to the memory of his followers. Five times his 
works were destroyed, but were restored by tradition.^ Strictly, 
he was a moral reformer, and avoided all discussion on death or a 
future state ; even on his death-bed, although repeatedly urged, 
he gave no decisive sign of his opinion ; but, withal, the national 
mind adheres to him. How, when the transmission of the doc- 
trines depends on traditions, are we to be assured we have the 
words, or even the sentiments of the reformers ? We know that 
all enthusiasts amplify when they relate the acts of the founders 
of their faith or the tenets upon which their &ith is founded j and 
the more they are absorbed in the doctrines they profess, the mott 
they intensify their imaginings. All the creeds abound, viewing 
them as intellectual abstractions, with impossibilities, resulting in 
the substitution of the finityof the human mind for the infinitude 
of the primordial cause. The diversity of opinion shown in the 
various creedal expressions, should teach forbearance towards the 
beliefs of others, and when so-called inspired writings are in ques- 
tion the canon of criticism adopted should be applicable to all of 
them. 

The mistake in theologies lies in ignoring the instincts or physical 
nature of man, and substituting an ordeal by which the natural is 
to be suppressed. They all start with the idea that death, dis- 
ease, pain, and misery are the results of sin. Death is merely 
organic change, whilst disease and pain are the results of inherited 
and individual abuse of natural law ; misery, the effects of conven- 
tional disparity or the neglect of social ordinances. To the theo- 
logical reformer nature is vile^ and all natural desires sin \ salva- 
tion — the eternal good — only to be attained by a suppression 
of the impulses of sensation ; hunger a weakness to be com- 
bated ; maternal affection to be ignored ; love a snare which 
hurls its indulgers into perdition, hence celibacy is enforced ; to 
enjoy nature is to enter the region of everlasting death, and thereby 
the reality of nature is transformed into a purgatory of denial, 
making being but a foretaste of the fabled hell ; inbreeding a 
habit to which no torture can come amiss. And through the 
system enjoined by strict theological rules we have the nun, the 
monk, the fakeer, the Buddhist devotee and Bonze — all examples 
of ecclesiastical rule, and all failures, or history has given a dis- 
torted picture. The religion of nature is the religion of percep- 
tion and the use of natural gifts ; the religion of the sentiment, 

^ Cambyses destroyed the statue of Memnon ; Lepsius defaced many of the mono- 
ments by taking away their inscriptions for the museum at Berlin. The tradition 
amonp^ the Fellahs of Upper Eg}'pt is that Lepsius destroyed the statue. Such is 
ttaditioD ! (£eAe*s Memoirs of)Sinau) 



Religion and Holism. 29 



conception, the merging the real in the ideal, intelligence into 
its ultimate. In this combination is found the true phase of 
religion, an appreciation of nature and her gifts, and a recognition 
of tne spiritual merging in a supposed cognition of the unseen, 
an interweaving of the natural with the intellectual, culminating 
in the divine. Theology subverts nature and disregards her facts. 
Religion recognises the supremacy of nature in organized man, and 
in intellectual man discerns a reflex of the unseen, for it is through 
the homogeneity of the intelligence seen in nature that man con- 
ceives the being of God.^ The impossible can never become the 
probable ; bv no intellectual effort can the attributes of Deity be 
depicted. It is possible to imagine what they are not, but this is 
far from knowing what they are. Every system of theology 
possesses the miraculous, and the evidences of thaumaturgy 
are analogous. If, then, the miraculous be the test of a system, 
how is discrimination to be made between the rival claims when 
the evidences each adduces are similar in character ? The great 
difficulty is that the marvellous always developes into the in- 
credible. The commencement is simplicity and truth j the pris- 
tine type becomes lowered, priestcraft enters ; and the vulgar 
crowd heralds its own idolism. The Egyptian mob clamoured for 
their goddess Isis, and the devout Cyril developed the worship of 
*'the mother of God" (Gibbon), The pageant becomes the 
power of the priest, and when political aspirations are ingrafted 
the power is cemented, the hierarch is evolved, the liberty of 
thought and conscience endangered, and persecution sustains the 
dominant Action. 

If an appeal be made to science the difficulty is increased, for 
God is '' unthinkable ;'* unfathomable he may be, but the thought 
of God is the intellectual fact of the vast majority of cultured 
men, an idea always indefinite, yet always recurring, because the 
eflbrt is always being made to make the indefinite the definite. 
According to science there is no God, for if He be a fact, the fact 
is inaccessible to reason, so, as a substitute Matter in its molecular 
aspect is presented. In " the potence of matter '* are " all the 
forms and qualities of life." The potence of a thing is the possi- 
bility to become by its own inherent power. vVhat is the 
potence of matter but the capability of being moved ? — a some- 
thing superadded to its mass. Forces act on matter ^ it has never 

' '* We fan the imagination and labour to comprehend the immensity of creation, 
and fall back with the impression of the littleness of all belonging to us ; our lives 
Mem but a point of time compared with the astronomical and geolugicttl periods, 
and we ourselves as atoms driven about amid the unceasing changes of lh<i ii\<i1au\^V 
world." {Brid, Treat,, Bel), p. 22S,) 
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been proved that matter generates the force which moves tt. 
When the potence of intellect is spoken of^ we face a something 
which, by an innate faculty, is capable of becoming — as the mind 
of a child or of a savage, by culture developes into intelligence. 
Matter has the capability of being moulded and changed ; heap 
matter on matter we get but weight ; a fact of gravity, in this 
matter has no part. Matter acted on by forces produces pheno- 
mena resulting in form ; form is no product of matter. The motion 
of matter, if it exists, arises from the polarization of its particles. 
The polar fact is a condition of heat, an undulation of ultimate 
particles, or as it is termed vibration.' A picture is the effect of 
colours, but we cannot say there is a potence in ccdour to produce 
a picture ; yet without colour there could be no picture. The 
capability of being moulded and developed and the capability to 
produce are logical, and fact distinctions. Matter thus becomes 
the objective presentment of a primordial principle ; molecular 
energy (this panacea for our real ignorance of what are the real 
facts of motive power) is the action of a something by which 
motion is induced in the mass, thus motion is an effect ; not a 
cause. This potence of matter is the basis of the materialistic 
faith, reduced into definite phases ; we have a vibratory result real- 
ized in an unconscious insubstantiality ; add intellect to ccdour and 
the picture is formed ; add intellect to matter and we have Nature. 
Bence Jones says, '' We are just ceasing to regard the 
nervous force as the origin of all power in the body. We 
have ceased to look on the human machine as the creator of 
vital force." It is obvious that vital force holds the organism 
together, and is the energy through which its motions are 
directed, therefore " the human machine " cannot create " the 
vital force." To regard the '' nervous force " as the originator 

• 

1 <<Tbe doctrine of Tibnitions . • . ifi quite at fariance with anatomy." **J% 
requires, we should imagine, the existence of an ether, and that this fluid shall have 
laws unlike any other of which we have experience. It supposes a nervous fltiid and 
tubes or fibres in the nerve to receive and convey these vibrations. It supposes every- 
where fHotion as the sole means of propagating sensation." (Bell, * Brid. T.,' p. 
1 76.) ** Nor can I be satisfied with the statement that light and colours result from 
vibrations which vary from four hundred and fifty-eight millions to seven hundred 
and twenty-seven millions of millions in a second, when I find that a fine needle 
pricking the retina will produce brilliant light, and that the pressure of the finger on 
the ball of the eye will give rise to all the colours of the rainbow." (16, 177.) 

<<The disturbance of the extremity of a nerve, the vibrations upon it, or the 
image painted upon its surface, cannot be transmitted to the brain according to any 
physical laws that we are acquainted with. The impression on the nerve can have 
no resemblance to the ideas suggested to the mind. All we can say is — that the 
agitations of the nerves of the outward senses are the signals which the Author of 
Nature has made the means of correspondence with the realities." (Bell, < B, T.,' 
p. 172.) 
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all the forces in the body is simply to ignore the fact of 
"itality. We do not say the conduit is the originator of the water 
trhich flows in its cavity, or of the properties concentrated in the 
Water. " The humanjiiadiilie" is an aggregate of dissimilar 
'particles held m "cbliesioii by vital action, the iiervous systern, 
K but the conducting wires by which the life energy is presented 
'hroughout " the human machine," for a nerve hbre may be 
wmpared to a hundle of wires, each having its hattery con- 
lected with it.'"' Those who teach that the nervous force 
rigirtates all the forces in the organism, and that " the human 
bachine is the creator of vita] force, sin equally against true 
nduction, as those do who assert that the molecular changes in 
Jie brain produce consciousness and intellect. Science cannot 
Bccounf for the orTgin~oF~niatter, or say wTiat or whence it is ; 
1 the attempt to account for life and mind as arising from a 
•omething — of the reality of which nothing is known — becomes 
t reduciio ad absurdum. 

Abstruse theories have been built on sensation, yet there is the 
(ridest ditFerence of opinion concerning the changes which occur 
iven when a simple nerve is put in motion^. Sterling says 
■he sensationalists, " shut up in the mysticism of an unexplained 
ind unintelligible chaos of sense, throw all into the unknown 
knd dwell in a dogmatism, an obscuration and an intolerance pecu- 
lar to themselves," Snow tells us " Irritability involves sentience, 
ventience involves consciousness and self-consciousness, and these 
involve omniscience." If this be true, every organic irritation 
Involves omniscience, when probably we are not sentient of its 
:ause, or when it will cease, ergo irritation creates every possibility 
sf knowledge P But this is scarcely more wonderful than, as we 
ire cold, " sheep is transubstantiated into man," or that '■'■ man is 
t sensible automaton." 

Strauss says " that we must not ascribe one part of the ftinction 
pf oar being to a physical, and the other to a spiritual cause, but 
U of them to one and the same, which may be viewed in either 

* '• The beuoly irnU perfection ot the sjntem {net»ou») u that each nerve ig nmde 
HMptlbln lo ill peouUar imiiression onlj-." ■' TLb nervB of vinioti Is es insensiblii 
1 touch HI tbe nerv»ottOU0lilBlolig(lt." (Bell, Bri. Treat., p. ISi, 1.53.) 

* TlnaBDMR of kiucb and bearing acqualDt aa with tbe mecbunlcul iaipnet nnil 
' ' in of bodies; ttaom of ameii and tanlp teem la acquiilDt as with aomv of tbpae 

tl pTO|iertiea, wiilie tlm semes of viainn end of heat ncqlialnt un wltb \he 
M of Ibeir peculiar fluids. ('Zoensinia,' vol. i, p. tte.) 
Sitetj glaiiil of tbe bad; appears lo be indued witb a kind of tiisle b; which i< 
*^"' >t furma eacli Uh |wcullat S ufd .... B;id by which it ia initiated into 
' ■ " oaamiti,' toI. i, p, US. J 

M HreDDtgiTeii us to djicover tbe egEencea oC thina^iVra^ Vo acivuaW.<u 
'-- irtuHteuM." ('JtluMranc/W,' V.\,a.i.^ 
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aspect." That there are physical and chemical phenomena con- 
sequent upon the vital principle, and that there are intellectual 
impulses in which the physico-chemic^ has no part, is apparent to 
everyone who thinks — the aspects are distinct. He appears to 
have satisfied himself ^' that no one who has a clear kosmical con- 
ception, in harmony with the scientific facts of the time, can*, if he 
be honest and upright, believe in a personal God, and must confess 
that he is not a Christian." What is 'Si clear kosmical conception*'? 
Can we be sure that any kosmical hypothesis is true, or so positively 
delineated that it is a fact of evidence ? We know all substances 
are resolvable into gases, but we never see them subsisting as 
flaming elements. We find contact elicits heat, and sometimes 
combustion, resulting in changed forms. If the primordial or 
kosmic chaos, as pronounced, be an igneous vapour, whence was 
that we term matter ? Whence were the forces we know per- 
meate it ? Whence was the life which renders it animate ? Whence 
was the intellect which governs and fashions ? We may indulge 
in kosmical hypotheses, but we are entirely without those evidences 
necessary to substantiate them as &cts. How then, can there 
be '* a clear kosmical conception " in " harmony with the scientific 
facts of the time," when in no system are there agreed data 
as to the primordial element, or its cause ? There is no final 
science, so there can be no '* clear kosmical conception." If there 
were, a man who had this '' clear kosmical conception," could 
account for all origins and facts. 

As high science, illustrative of the teaching of the time, we have : 

" Molecular energy determines the form which the solar energy will assume. 
In the one case this energy is so conditioned by its atomic machinery as to 
result in the formation of a cabbage ; in another case it is so conditioned as to 
result in the form of an oak. So also as regards the union of the carbon and 
oxygen ; the form of this union is determined by the molecular machinery 
through which the combining force acts ; in the one case it may result in the 
formation of a man, in the other it may result in the formation of a grass- 
hopper." (Heat, a * Mode of Motion.^) , 

The molecular energy of earth substances controls the energy 
of the sun, producing a cabbage or an oak, a grasshopper or a 
man !^ Is argument needed ? So we are informed. " the sun 
forms muscle and builds the brain," so, possibly, it does wind- 
mills and- weathercocks. There is equal evidence for either pro- 
position. Is it by such utterances we are to arrive at " a true 
kosmical conception ?" 



1 There is in the true man of science, a wish stronger than the wish to have bis 
beliefs upheld, namely, the wish to have them trae, which ** cuiuies him to reject 
the most plausible support if be has reason to suspect that it is vitiated by error*' 
C Belfast j4d,y*]^. 66), 
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The tua nuj be the eoergizer of the worlds for the tnoCei in 
tpace — the funf and $y$iem§ — are like nerve centret trant fufii^ 
aind tranfmttting the energy irith which thejr are «tored^ and 
equalizing, bjr a recuperating power, the energjr ufed in woriL 
In thif feme only can the fun be considered as the ftorehouie 
of energy (heat), centralized as to his syston, and possibly the 
mrdiatr £ictor^ through nu^netic action, of the changes we know 
in phenomena^ but to other systems he is rdative as a part of the 
^eat astral cycle* B]r the necessity of the molecular theory heat 
u transfused into motion, hence heat is known as vibration* If 
the suns of the universe have flaming photospheres, or even if 
that we deem ignited gas is only a magnetic action, then heat ii 
the motor principle, spread as a jelly-Uke stuff from the centre 
to the circumfn^ence of the universe* These suns and svstems 
are but the active workers, the way-houses of transmission, by 
which the slightest particle is governed, and the zones of suns 
made to osdllate in unison* Whether heat be a prindple or the 
mere^ vibration, it is the pulsation from' the great core where the 
afferent and efferent streams of force minde*^ What the brain 
is to the nervous system, the great central nucleus is to the uni* 
vene* Heat, in an active or passive form, pervades it ; where 
space ts, heat is* To the presence of heat we owe all objective 
maniibsutions* As to wasted heat and degraded energy, the 
phrases should be erased* Tolver Freston, with reason, says : 

*< Thye oooduWkw w<mld «e«n warnoted and neoet«ajy tiiat work , , * rou«t 
taJbe place widely tn nature, and thus part of tine Htgrt if txktr^ accumulated 
iJD maurials oo the eartb% %^rhct by thm uio u made to fuim a uMrful end, 
iom^sid of beijQg uM:k»iiy dit>bjpattd in bpace/* (^ tiature^^ v, 17^ p, ^04^) 

Huxley^ also, in his masterly address, delivered before the 
Geok^cal Society (1869), demolished the theory of Thomson 
axMl Tait based on the degradation of energy hypothesis, Strauss 
asks : " Who, &c*, can represent to himself a deity enthroned in 
heaven ? '' Has not the ancient personal God '^ been dispos- 
sessed of his habitation," *^ by the revelations of physical science ?'' 
Heaven is a conventional phrase* Heaven would be everywhere^ 
if man would permit. The heaven of the kosmos may neverthe- 
less exist as the centralizing power* The heaven of Confucius 
was comprehensive as his i^ of God* Whatever may be the 
denials of an unhesitating materialism as to the existence of the 
cause, to reason, it is apparent* Haeckel admits a cause, how- 

J Sfttirtifftt ftud voUliou ore j»i<n-«flMMit« of U«« neiMsoriufli in eooU«r^- diredioQc, 
VvlitMMi b^fu itt tb« croUui parU, «jud ^oc««d< U> UUe 4;j(tr«Bii1i««« «jud neaiuitkitt 
li^^tiHi «t ttw tfitVt»mMii* utA proowadtf tu Um; ceutral parU (' Zf^tuumiaf vol* i^ 
p, 7i>* 
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ever he qualifies it. But with all these denials, law is admittnL 
And what is the law but that concentration of an energy intd- 
lectuallv directed which makes the homogeneity of nature possi- 
ble ? We are told all things are the consequences of law, but 
that law is a material consequent ; it is very like saying the law 
makes the thing, and then the thing makes the law. 

Hume says causation is an invariable antecedence, i./. ^we 
call that a cause which invariably precedes ; that an efiect which 
invariably succeeds.''^ An effect is not always the result of a 
preceding effect, as day and night proceeding from a cause noc 
apparent, the rotation of the earth. We trace effects backwanb 
until we find no preceding mechanical or chemical efFect* Tbif 
we name the cause. Cause and force arrived at^ force becomei 
the acting fact of the cause ; electricity, magnetism, icc^ we 
know as working powers in nature.^ The primordial force of 
phenomena is heat ; this accepted, all forces would proceed n 
conditions of the primal force. No motion ensues without heat 
being evolved, but no motion can ensue unless heat (static or dyna* 
mic) be existing. When bars of antimony and bismuth are in coo* 
tact, an electric action results ; unite the extremities by a fine 
platinum wire, and it glows with heat, 'fliis shows that the heat 
latent in the bars has become active. Heat and electricity arc 
correlated — possibly the same force exhibited in different aspects, 
the cause of which will probably remain a secret. As a principle, 
heat is universal : we cannot say the same of electricity, unlcfi 
it be affirmed that polarization is a resulting fact of electricity, 
for all substances in their particles are said to oe polar. When we 
meet with the universal as a motor fact, it is a power in nature. 
(jrove has established the correlation of ^^ heat, light, electricity, 
magnetism, chemical affinity, and motion.'' Before the display of 
any of these effects, heat must be existing as a specific power, 

I (UmsttnWttntiWyf ciiuf4$ in nuccatiAtnK hy ¥,f(ttc\*, and all «flisct« preceded bf # 
cnxutt, Sci«tric«« talk* of lb*? ^rttctmnlou of cHWuiff of ftutUjfH and (ncU. Jn rigid immi 
f.tt'tscAn Mijcf.vi^iJ fffttcU in nuiWtntn init:t'Atn¥UtuUf Mpriri((iri(( from one i*iM«ntUil esoee. U 
th<r thiri;<'» oi our knowliffJ^f*, Utf Htquitui Un* lU HuUictnititti, and each mnieeed&d 
Rprinf^i from nn f,(tt*ct Wtt irnc/n Hia Wim bmrkward until we jiatMe, ftndJng it is« 
|iOiif»iiih? in ie»»on Ut f(o \ft*yow\ an origination, to which there appear* to hewt 
anti;r;f'(]<;nt. Call it what tve may, ('untus, (IrttnUn, iUiti, we arrive at a fact wbickf 
Ittffiort^'f w<* name the ufWAumi caune ; thu* we arrive at a aucceiMion of ethtU 
oriffinatin^ from that of which we can conceive no lieyond — in itxelf capalile ifld 
conc(rnt««rin^ in itiielf allefTi^ctjf, i>ecaui>e they reMult from a Min^^le impuhie* 

' *' J have lonf( Ut'U\ an opinion almont nmouniiut^ to conviction, In comnon, f br* 
lieve. With other loverx of natural knowietlf^e, that the varioua fornw under wbicb tb^ 
for<:eji of matter are ma<ie manileiit have one c^immon ori((in, or, in other word*. §n 
no <liie<;tly related and mutually dejiendent ttiat Utny are convertible, a* It wen,cm 
iuUf another, and p<MweM ef|ulvaleuce of power in their actiofi ^ (Faraday). Gnm 
tuu verified the idea. 
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although imponderable. If, then, it be specific, it exists as a 
principle ; all forms of power then become conditions of heat, i.e. 
methods through which it acts [vide supra, note 3, p. 5.) 

It is idle to discuss the personality of God, no evidences can 
be adduced on which such a face could be founded. Whatever 
be the controlling fact of nature, it is centralized, hence indi- 
vidualized. The onward induction does not appear difficult. By 
dissecting phenomena we find control and infinite knowledge ; if 
inmvledge ie required U iyilemaiicaliy pull la pieces, surely a greater 
inowledge would he required to consirucl, and this constructive fact 
general consent terms omniscience. The admission of omni- 
science in its unity is very like the admission of a personification, 
for the halt cannot he made in the exemplification of a mere 
creative power ; there must also be a maintaining power. ^ 

Strauss avowed his materialism, an honester procedure than 
leading to the same conclusions by ensnaring subtleties. Allusions 
may he made to "our noble Bible "and a lecture abound in 
scriptural allusions which, according to the bias of the lecturer, 
may be irony or faith, and an eulogy be written on the Bible 
which might gracefully come from the pen of a theologian, but 
all this in no way alters the tendency of the teaching : thinkers 
judge by the written and spoken themes. Huxley objected to 
Stirling's critique on " the physical basis of life." Of the rele- 
vance of his answer each can judge {vide Yeast); but when he 
concludes by saying — "one great object of my essay was to show 
what is called materialism has no sound philosophical basis," 
I seems somehow to be a confusion of ideas. There can 
■iw no doubt that the tendency of the scientific teaching of the 
lime is to relegate all phenomena to matter as the creative fact, 
and if a cause be intruded, it is so inappreciable in quantity — of 
l|uality there is none — that it becomes but a waiting purpose of 
which no estimate is to be taken, Strauss says, " The compre- 
beosive Kosmos," or all " is the sum total of infinite worlds in all 
^ a\ growth and decay" and eternally unchanged as regards 
"* the constancy of absolute energy amid the everlasting revolution 
ion of things." Despite all the pronounced and 
lothuritative dogmas — with all their unthinkables, unfathomables, 
ind impossibles — man intellectually seeks for, thinks for, and en- 
'eavours by a mental analysis, or by an intellectual synthesis, to 
iccaunt satisfactorily, at least to himself, for the cause of the 

M of Tacti li tbe " bearing of one pnrl upon another (<irb«reby) wi< 
vision of sdapinlluQ, of mntunl filaess, ol' conspiring msanij i>( pre- 
yoie ODd ptotisioD.' ' — IVheweU, It. T., p. 1 3. 
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effect. Hume sap ^^ The whole frame of nature bespeaks an intel- 
ligent author'* {Introd. Nat. Hist. Rel.) 

Theologians present God as the cause or creative fact ; had 
they paused there, the position would have been unassailable, but 
ultra propositions have weakened the position. Whilst the general 
&ct is probably incontrovertible, the adjuncts must be shattered 
in conflict, it is impossible to define the nature of the causal 
being, or God. We may think it, feel it, believe it, but cannot 
know it ! 

Strauss rejects the idea of spontaneous generation, and says it is 
only necessary ^^ that matter and force already in existence should 
be brought into another kind of motion and combination " to 
produce the effects. What then would the bursting forth of life 
be but spontaneous generation ? The Bathybius was presented 
to the admiration of the learned as the causative hct of life, and 
excited a storm of adverse criticisms. At the bottom of the 
Atlantic ocean was discovered a slime, ^^ due to innumerable 
lumps of transparent gelatinous substances," ^^ each lump consist- 
ing of granules, cocolithsy and foreign bodies, embedded in a translu- 
cent, colourless, structureless matrix." " The granule heaps and 
the transparent gelatinous matter in which they are embedded 
represent masses of protoplasm." One of these masses [urschleim) 
is to be regarded as a new form of the simplest animated being, 
proposed as the ^^ Bathybius^^ a relation being found to this proto- 
plasm in the spicula of sponges. The Bathybius, " a vast sheet of 
living matter enveloping the whole earth beneath the seas,** and 
then a picture is formed of a new flora and fauna which will 
require thousands of years to bring to completion (^ Microscopic 
Journey October, 1868). Wallichon its introduction pronounced 
the Bathybius to be a myth ; it was a grand conception, but 
formed on insufficient data. The Challenger expedition showed 
instead of this stuff being spread over the bottoms of the 
oceans of the world, it occurs in comparatively few localities, and 
is not " a widely extended sheet of living protoplasm which grows 
at the expense of inorganic elements." Experiment has proved 
it to be an inorg;inic compound of sulphuric acid and lime. The 
whole imaginative machinery and its error arose from some masses 
of this stutF preserved in alcohol being sent to Huxley, on which 
he experimented. The dissipation of the dream was reserved for 
the naturalists of the Challenger expedition. Murray says " In 
the early part of the cruise many attempts were made to detect 
the presence of free protoplasm in or on the bottoms from our 
soundings and drcdgings, with no definite result.'* It was un- 
doubted however, that some specimens of the sea-bottom pre- 
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served in spirit, assumed a very mobile or jelly-like aspect, and 
also ' that flocculent matter ivas often present.' This mucus- 
like mass wanted motion. On analysis Buchanan found it to be 
sulphate of lime presenting an amorphous precipitate on the 
addition of spirits of wine ; — when dissolved in water, and allowed 
to evaporate, it crystalized into gypsum. The crystals were all 
alike and no amorphous matter was found. The treatment by 
spirit created the whole difficulty.*' 

Strauss hailed the discovery as perfecting his hypothesis. 
He says : 

" The existence of this crudest form has since been actually demonstrated. 
Hazley has discovered the Bathybius, a slimy heap of jelly on the sea bottom $ 
Haeckel has what he has called the structureless clots of albuminous carbon, 
which although inorganic in their constitution, yet are capable of nutrition and 
accretion. By these the chasm may be said to be bridged, and the transition 
effected from the inorganic to the organic/* 

Darwin is called by Strauss as a witness for his kosmic concep- 
tion, but Darwin affords no such evidence ; he distinctly admits 
a Creator. Strauss also speaks of 

** The magic formula, by which science solves the mystery of the universe. 
* Every mystery,' he says, ' appears absurd,' and yet continues, * Nothing pro- 
foand, whether in life, in the arts, or in state, is devoid of mystery.''' 

The phenomena of life and structure do not appear to have 
been studied by him. The wonder is, not that he was wrong 
in his conclusions, but that others, well acquainted with 
organic structure and life, should inculcate analogous systems. 
Mechanics cannot account for the living protamceba ; there is 
no mechanical apparatus which by an inherent faculty can grow 
or multiply itself. The living machine does both.^ 

The advantage of religious faith in the satisfaction it gives 
to the intellect " by fixing it on invisible ends and ties, render- 
ing life something more than it seems to be, can hardly be ' exag- 
gerated," A world of mere phenomena in the superficiality of scien- 
tific deductions, might become a greater danger to ^' society than 
even those stronger .... passions .... of which there is such 
wholesome fear, and which, it is justly said, only a deep religious 
faith can adequately restrain. '' In a world without faith there 
would be that '' passionless ennui " which forces the enquiry is 
" life worth living for ?" To some minds materialism may prove 
satisfactory. In all its schemes there is the quasi admission of the 
cause. The admission, however qualified, is the thin end of the 

> VVbere in physical force are we to find the discrimination of the vilal force ? where 
tbe immenjiitjr of variation, the infinity of adaptation ? Wbere in physical force are 
we to find in apparent weakness the greater strength ? 



38 Huxley and TyndalL 



wedge which topples the structure into ruins. If religion be 
grounded even on superstitions, it has its satisfaction in the 
exigency of the fact ; but where in the material hypothesis is to be 
found such satisfaction ? 

In England Huxley and Tyndall have, in the popular concep- 
tion, the foremost place as the exponents of scientific opinion. In 
their particular studies both have attained eminence; but their 
supremacy is gone when they stray beyond the technics of their 
sciences. Both are advocates of material views, Huxley, a giant in 
his science, attempts an explanation, but appears to give too large a 
view to what he terms '^ states of consciousness." When he says 
impenetrability, extension, and resistance are states of consciousness, 
we then enquire what consciousness means, and find it to be an 
instantaneous impression or the experience of a sensation, both are 
passive results ; neither resistance nor extension are such passive 
results : we know them through mental action, therefore they 
are not per se facts of consciousness, but facts of intelligence, 
John Stuart Mill [Essays on Religion) makes conscience and con- 
sciousness the same. In the vagueness of the phrase, '' states of 
consciousness,^' notwithstanding deductions from Kant, the defin- 
ition becomes a confused riddle. 

In his lecture on " Descartes' discourse on method," he 
(Huxley) continues: 

" I am prepared to go with the materialist wherever the true pursuit of the 
path of Descartes may lead.'* ("'But this path," he tells us, '* leads two ways — 
by that of De la Mettrie and Priestley to modem physiology and modern ma- 
terialism ; and by that of Berkeley and Hume to Kant and idealism — and that 
*' each branch is sound andJicalthy, and has as much life and vigour as the 
other.") " And I am glad ... to declare my belief that their fearless 
development of the material aspect of these matters has had an immense influ- 
ence upon physiology and psychology. Nay, more, when they go further 
than I think they are entitled to do, when they introduce Calvinism into 
science and declare that man is nothing but a machine, I do not see any par- 
ticular harm in their doctrines so long as they admit, which is a matter of ex- 
perimental fact, namely, that it is a machine capable of adjusting itself within 
certain limits." " But when the materialists stray beyond the borders of their 
path and begin to talk of there being nothing else in the universe but matter 
and force and necessary laws, I decline to follow them. I go back to the 
path from which we started, and to the other path of Descartes." We have 
seen " in a manner, which admits no doubt, that all our knowledge is a know- 
ledge of states of consciousness. Matter and force, so far as we can know, 
are mere names for certain forms of consciousness. Necessary, means that of 
which we cannot conceive the contrary ; law, means a rule which is always 
found to hold good. Thus it is an indisputable truth that what we call the 
material world is only known to us under the forms of the ideal world j and, 
as Descartes tells us, our knowledge of the soul is more intimate than the 
knowledge of our body. If I say impenetrability is a property of matter, all 
that I can really mean is that the consciousness I call extension^ and the con- 
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sciousness I call resistance, constantly accompany one another. Why and how 
they are related is a mystery, and if I say thought is a property of matter, all 
that I can mean is that the consciousness I call extension and that of resistance 
accompany all other sorts of consciousness. But as in the former case why 
they are thus associated is an insoluble mystery. From all this it follows that 
what I may term legitimate materialism, i,e, the extension of the conception 
and of the methods of physical science, to the highest as well as to the lowest 
phenomena of vitality, is neither more nor less than a short-hand idealism, and 
Descartes* two paths meet on the summit of the mountain, though they set out 
on opposite sides. ^* 

We have subtlety on subtlety through the whole of the disser- 
tation ; from all that appears, the path by De la Mettrie and 
Priestley is the broad beaten way ; whilst that by the way of 
Berkeley and Hume, presents an occasional illusion. 

If the " subtle Berkeley^' stepped " beyond the limits of know- 
ledge, when he declared the substance of matter did not exist," 
what do those who see in matter " all the forms and qualities 
of life," and in molecular vibration, heat, consciousness, life, and 
intellect ? Brute matter, as Hume expresses it, the cause, the 
effect, the creator, the thinker, the feeler, and this matter made 
up of inert indurate atoms, of the dimensions yo-^.-ow.o-oirth of 
of a line, an inch in extent. Yet science is stated to be the result 
of perception and experiment ! Berkeley denied matter existed, 
except as it existed in consciousness. Yet his system is consistently 
decried by those who argue that the qualities of things are but 
states of consciousness. If we listen to commentators, the systems 
of Kant and Spinoza, like that of Darwin, mean only that which 
suits their views. Both Kant and Spinoza, construed in the spirit 
of their intention, pourtray the pre-eminence of Deity. Darwin 
attempts to show the mode by which the constructive faculty of 
the Creator works. The first has a kosmic theory, but in intelli- 
gence idealised finds his pre-eminent All. Spinoza sees God even 
in matter, yet spiritualizes all in his ideal of God ; and Darwin, 
whilst presenting his view of the constructive energy of organic 
life, acknowledged all was the work of the Creator. Descartes 
combines Kant, Spinoza, and Darwin, and, be his method what- 
ever it may, he had a firm conviction of the existence of God 
as the Creator, a^d antecedent of all things. 

Consciousness^ to the mind and sensation, is what the retina 
is to the eye, a medium on which the symbol is instantaneously 
impressed (Helmholtz measured an interval), which symbol, when 
interpreted by intelligence, becomes a reality ; thus intelligence 
counts for all in the Great Kosmos by which we are surrounded. 
No thinking mind will doubt that mechanico-chemistry is the 
modus through which the kosmos is presented and is construed ^ 
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but this is different from saying mechanics and chemistry ini- 
tiated the Kosmos. If they be the creations of intellect, as un- 
doubtedly they are, they become, as the constructors of material 
forms, the agents of intelligence. Where are we to find the logic 
which makes resulting effects institutors of that of which they are 
the result ? If phenomena be regarded as a form of intelligence, 
we can have at the same time intellectual probabilities, ideal pos* 
sibilities, with mechanics and chemistry as constructive elements j 
but never as creators. It is possible to understand a chain of effects 
resulting from a single cause, but it is impossible to conceive a 
cause being the result of the effect it had instituted. The method 
of the world must include intelligence, for there could be no 
mechanics without it ; the only conclusion to be arrived at, 
is that creation is the fact of intelligence. Vitality, as a principle, 
being the primordial of nature, makes the axiom omne vivum ex ovo 
true of the beginning of life, and its changes to omne vivum ex vivo 
true of all the after facts of life. The life first proceeds from the 
the egg or jelly-speck, and the living organism reproduces it, and 
thus the apparent contradiction is satisfied, the living organism pro- 
ceeds from the egg and the egg from the living organism, /.^., the 
initiatory fact is always continuing. 

Chemistry and mechanics, as we know them, are supposed to 
be the mvention of man, when in fact, they are processes by 
which nature compasses her designs. If it required intellect to 
disinter them from formulated matter, in order to apply them to 
the uses of man, surely it required intellect to institute them.^ If, 
then, intelligence instituted matter and its forms — for forms are 
all we really recognise in objective phenomena — to form is due 
the multitudinous variety we know as Nature.^ Have we not, 
then, in this exposition, the single factor and the single equation 
by which, according to Nageli, we can only correctly construe all 
that we find within and around us ? a factor fitted for all the 
purposes of production, and an equation filling the purposes of 
its detail. We call the motion apparent in matter, force, because 
we so name a moving power. When we talk of an unperceived 

1 Man ''can establish no new law of nature which is not a result of existing ones 
He can invest m»tter with no new properties which are not modifications of its pre- 
sent attributes. His greatest advances in skill and power am made when he chIIs to 
his aid forces which before existed unemployed, or when he discovers so much of 
the habits of some elements as to be able to bend them to bis purpose" {Whewelly 
* Bridge Treat,,* 359). 

• <* The laws of nature . . . are the rules for that which things are to do and suffer 5 

and this by no consciousness or will of theirs. They are rules describing the mode 

in which things do act." ** The metaphor is very simple, but it is proper for us to 

recollect it as a metaphor, in order that we may clearly apprehend what is implied 

Ja tipeaking of the lawft o£ nature '* (ibid, pp. 6, 7 ). 



motion occurring in the inner recesses of a living substance, if 
it be force, it is inherent, the power of the formed particle. It 
nay be called molecular, or vital, or polar, call it what we may, 
means the interior power in the particled mass, acting through 
self, without initiation, but by the inherent fact of its own 
:istence, and may be said to be the nerve power of the Creator 
vibralmg through the mass. Matter is but an aggregation of par- 
ticles forming a mass. Intellect is perfect in every particle, and 
by culture assumes its magniiude. A single particle of intellect 
an idea, an idea produces an idea, but no aggregation of intel- 
:ctual particles can produce more than an idea. If then, matter 
an only be perfected by a summation of particled aggregates, 
nd intellect is perfected in its particle, what shall we say? 
-that intellect arose from matter, or that matter is the result of 
intellect, constituted through appointed motors ? If intellect con- 
strues itself, we have then a knowledge only limited by the 
rs of intellect, and a probable verification of Nageli's pro- 
cm; but if we deduce intellect from matter, we have the axiom 
' Du Bois Reymond and its pertinacious consequence, " Igno- 
tmui ignsrabimui." A thing can be no more than a product 
'its particles. Intellect, perfect in its particle, is only equal to 
jelf In all its forms. Matter in its particle, being '' imignifi- 
■nt" (vide Nagdi), cannot be more than form, whatever Its im- 
srtance in the economy of nature. 
Naturalists are puzzled to define the vital principle. Physico- 
~ ■■- ■ property of matter, and deny the spon- 
life, as originating in matter, can- 
exists through vital action. How the 
be the existing and real has never been 
nd boiled substances,^ nature 
and uncontrollable principl 
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through a vital spontaneity, awaiting conditions which when satis-./Ari 
fied, life bursts into being. Every evidence shows this is the fact r^* 

wlitbHil to [irave Ibe |)OWer of an intricBle mHcUanism depeniling Ot . 
.men although "a oipridoiis" God rlireclit), we sbould not tuke V... , 
'■r Ui« mile wbeel bdiI then eipect fbe machine to work. Yet Ihiaja praoisely' .-^1 J 
Ml to done bj Ihoaa who bait infraiaat nnd exctudt /hem /rem We air. It ft ITCe l 

Ifeetlng the macbiDH tn work wben bU conditions or tictioa dre deelTOfed. Con- 
* witta Ibo nir iirodiicea tbo conditions necenary for the exbibition oF life. Tbere 
be germt or minute congulstionii wblcb le^juire contflct to perfect Ihelr condi- . 
■nd |>i««jnt tbem as vtbicles of life. Wbat ia Ibie bat tbe firat blaabing of 
ir oiftiuii*!'" "" ptogreasively developed, spoctiiiieilj of life la tbe lowest 
niut belt< first tinii its oni; leiiult; all else becDoieii d«c«lopnient. Before tbe 
of eiolntion was pradtlcally applied to tbe tbln^ of life, apantaneit; was 
lUBealtf impoBniblis Tlle theory rBCognised, spontanei^ la its only raaaonablo 
Life from tbe garm la a? old ai Ihe oldest teaKd*d Vtou^Wa ol ft» 
*WJw nvj^r towioBg befora tbem It exbled ? 
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of phenomena : in the inorganic, expressed as the polar fact ; in 
animate forms breathing and reproduction, with a power to 
change position ; in plants breathing and reproduction. In living 
forms there is an ingeneration in an ingeneration, and if vitality 
be the persistent fact, then the inorganic must be capable of its 
presentment. The gaseous, moulded by vital power, presents 
the diversities of phenomena. By collection and condensation 
we have the vehicle of life^ hut not the life. The protoplasmic 
substances might be for ever exhibited, and yet there be no pre- 
sentment of life. What the particular modifying conditions are 
■ by which the inorganic becomes the organic, or how the inanimate 
-^ I substance becomes animate, is a secret not solved. We have the car- 
riage of life, we are able to dissect its parts, to note its changes, 
and to form some of its constituents, but the mystery of the 
albumen and of the vital fact defies analysis. In the ice cavern 
life is rarely engendered. Heat is incorporated before the life is 
displayed, and if heat be the primordial element, an atom does 
not exist because it is resolved into its primary. Steam issuing 
from an aperture under pressure is imperceivable ; on the tem- 
perature being lowered, we have the cloud or heat dust,^ con- 
densing into the fluid and solid. If there be law, it must be 
universal in its operation ; then exactly what we know as a 
condensation of heat occurs in all substances. The conditions 
alone are varied ; we have the imperception, the cloud, the 
liquid, the solid. A pertinence is added to the argument now 
oxygen, air, and nitrogen have been condensed, and hydrogen 
presented in metallic drops, ^ In nature the paraphernalia for the 

1 Tyndall's water dust finds a parallel in Whewell's fine watery powder 
{Brid,T.). 

2 Andrews, of Belfast, by experiment arrived at the conclusion that the gaseoas 
and the liquid are but ** extreme stages of one and the same condition of matter.'' 
He failed to liquefy either oxygen, hydrogen, or nitrogen. Cailletet, in September 
(1877), rendered acetylene (hydrogen and carbon) into a liquid; on Novaniber27, 
nitric acid (hydrogen and nitrogen). He then succeeded in liquefying oxygen and 
carbonic oxide by pressure and freezing. The pressure ha obtained by means of 
hydraulic power, 4400 lbs. to the square inch, the temperature at the same time 
being reduced by freezing mixtures. On releasing the gas from the pressure, its 
expansion reduced the temperature to 200° below zero Cent. ; the partial liquefac- 
tion was shown as a dense cloud. Before he had made his discovery public, Pictet, 
of Geneva, succeeded in liquefying oxygen ; he obtained not a cloud, but a jet of 
liquid. The results were independently obtained. Pictet's results, were obtained 
through an elaborate machinery, the efficiency of which depended on the rapid eva- 
poration of volatile liquids, as liquid sulphuric acid (the condensed anhydride), and 
by a pressure of 500 atmospheres, eventually falling to 350. The gas subjected to 
experiment was generated in a strong iron vessel, and thence conducted into a strong 
long glass tube immersed in a larger tube containing solid (frozen) carbonic acid 
An orifice closed by a screw tap put the oxygen in relation with the atmosphere. 
On turning the tap the pent gas shot forth in liquid jets. By means of the electric 

I/S'Jit, the Jet was shown ix) consist of two paita, atv o\x\At YAwd coqa of condenaed 
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version exists, the cold of space and the pressure of atmo 
:res. If Cooke's calculation (^ New Chemistry^ as to the 
nnitjr of weight involved by the undulatory theory of light be 
:, we have a pressure more enormous than any human in- 
uity could supply. Heat as the primary must remain as an 
othesis; but natural facts point to it as the true agent of 
u'e as a principle, the undulation being a condition. When 
: is combined with vital action, it becomes the factor of mate- 
phenomena. The life controls the substance, but without 
substance there is no manifestation of life, without the 
there is no manifestation of intellect. We cannot say 
life is heat, nor that heat, as a substance, is life, or that 
is intellect. As abstractions, we have three all-pervading 
dples, heat, life, intellect, as the sum of all we perceive, or 
reive, think, or feel, translated by consciousness. Conscious- 
we cannot say is a principle, although, a necessity of life, pas- 
ly capable of instantaneous impression ; it reflects images, 
ngs, and thought; an incident of life, not a vital fact, for life can 
vhen consciousness has ceased. Lewes tells us, " the uni- 
e exists, but does not live.'* The universe is an organization 
ctiag and possessing functions ; the distinction between life £^ 
existence is found in the active or passive fact. Vitality sub- 
; in the imiverse, and the universe exists in its vitality. 
itoms and molecules, Huxley tells us, are but imaginative 
bols, and that he who mistook them for real quantities would 
equally with the metaphysician who should so mistake his x's 
ys. Whether they be facts due to "scientific imagination," 
rhat, by him they appear to be treated as real quantities, for 
r-a-days the molecular theory is the expositor of every diffi- 
y, not alone in the inanimate, but in animate forms ; it has 
«ssion of the brain ; molecular motion produces intellect ! 
idall talks of the thinking brain as of a something more than 
>rgan. People talk of a musical box not as creating the sound, 
as the vehicle for its expression. The brain, notwithstanding 
t physicists say, never created the intellect.^ It, like the 

Bd an inner white portion, in which the oxygen exists in a liqaid and probably, 
^(gested, in a solid condition. CaiUetet released nitrogen from a pressnre of 
itmospheres, when, on its eruption, the temperature became so lowered that 
of liqoid nitrogen were formed. On the last day of 1877 he succeeded in lique- 
ur. Pictet (1 1 Jan., 1 878) succeeded in producing hydrogen in a solid form 
pressure of 650 atmospheres. On opening the stop-cock^ the hydrogen shot 
m a jet of blue-steel colour, the solidified drops falling on the floor with the 
of netallic grains, leaving little doubt that hydrogen is the vapour of a metal. 
!r tfans becomes a metallic oxide. Dumas' idea. 

rkins, of the Royal Society, in 1823^ claimed to have liquefied «L\]iiQS!^\i«i\<& «\!l 
r a pfcftnire of 1 i 00 atmoapberes, 
r qaadrapedif Uw bnda is folly developed at the birth, t,e. aU tilt ^«x\a «» ^ 
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musical box, is the vehicle of expression.^ It is impossible tOi 
understand a motion of molecules without a motion of neigh- 1 
bouring molecules. Huxley says : 

'' ' The mental states we call sensations and ideas are caused by modes of 
motion in the brain, and the mental causality of volitional and emotional 
movements really originate in certain movements of 4he brain, of which thoir 
mental states are merely concomitants/ The feeling we call volition is not 
the cause of the voluntary act, ' but the symbol of the state of the brain is 
immediate cause of the act/** 

There is evidence that the brain is the organ of the nervouv 
functions, but the assertion that the brain originates conscious-' 
ness is the merest conjecture.' The spider, the ant, the beCi 

perfect as in an adult animal of the same species (< Wentzell,' p. 246). In man, tkt. 
brain malces continual progress to its ultimate magnitude and perfect 8tate from 
ception to the seventh year after birth. Those parts which are formed Mube«eqiieni 
to birth are those parts entirely wanting in lower animals, and as the parts are do* 
Teloped peculiar faculties are proportionally developed ; but until this devel 
those faculties are not clearly perceptible. From the age of seven to that of eighiy: 
the changes re8pecting size, collectively or in parts, are so trifling as to be un 
of notice {*B, T.,' p. 247,280, Bell). Combe's opinion was the human brain hK 
creases in size until twen^'-eight years ; some assert the increase continues on on 
forty years of age. It is obiervable '* the adult human being as much excels in do* 
sign and method the actions and operations of all other adult animals, as thoM 
the infant are excelled in precision and adroitness by the young of all other ani 
(* B, T.y* ib, 247 ), corresponding with the relative constitutions of brain at the 
spective periodi*," 

1 At a sdSmee at the Academy (1876), MM. Giacomini and Mosso showed tin 
photograph of a woman who had lost a great part of the frontal and the two pariei 
bones through svphitis. She is now cured. The movements of this brain wen 
studied by one of M. Marey's tamboars being applied to the cranial aperture. R' 
was proved there are in the brain of man, even during the most absolute repose^; 
three different kinds of movement. Pulsations, which are produced at each cos-' 
traction of the heart. Osciiiations, which correspond to the movements of the , 
respiration. Untiuiations, which are the largest curves, and are due to tiM 
movements of the vessels during attention, cerebral activity, sleep, and othor 
causes unknown ; they might be called spontaneous movements oi the vesselB 
(* Nature,* vol. xv. p. 264). Other interesting particulars are narrated. AU tend' 
to show that the brain is a mere functional organ impressed by causes external to 
itself — not creating and originating— so far as function is concerned, any other pait 
of the body might as well be the thinking fact, as the ** thinking brain.'* It it 
probably the organ through which thought is manifested, as the musical box is tmlt 
organ by which sounds are displayed, but the sounds depend on an impulsion. la^ 
the box. mechanical force ; in the brain — what? j 

* Erasmus Darwin has a somewhat similar expression, but he refers all to thai 
spirit of animation and vitality; and yet b} a peculiar perplexity makes motion andl 
other act* of the organism due to the excitation of pleasure and pain ; not as Bairn l 
has it, " pleasure in the distance and pain in the distance," but as the causes of in- .. 
mediate irritations to which by a series of augmentations, accumulative in cbaracter» ,! 
be imputes the health or disease of the organism (vide * Zoonomia*), 

' ** The similarity of the texture of the brain to that of the pancreas** has lod to 
the supposition '* that a fluid perhaps more subtle than the electric aura is separated 
from the blood by that organ for the purposes of motion and sensation . . . th^ 
electric fluid is actually accumulated and given out voluntarily by the torpedo and 
G^mnotus electrkus, and an electric shock frequently stimulates a paralytic limb and 
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j.^ — tojudge by effects — think, invent, and construct; but where 

■ the invertebrata is found that complicated substance we term 

■ brain ? If the hypothesis be true in one relation, it must be 

c in all its bearings ; and unless all animated things doing in- 

C acts have this substance, how are we to say that the 

^ers manifested by them are due to the molecular changes in 

[ brain f The answer may be that there is a microscopic sub- 

licc which serves this purpose, and then the enquirer would be 

bhed down by a jargon of scientific presentments, as ganglise. 

When we speak of the animal brain, we have pulp sub- 

' two characters, for which, in the invertebrata we look 

By the convoluted surfaces, according to Gall and 

[zheim, the intellectual intensity is induced. In the inspec- 

n of the nettle-sting the microscope discloses a fluid in motion. 

)4sir found the same motion in a minute fungus from the eye 

)Id fish ; spores were extruded, which swam about like ani- 

The same action was detected hy Haeckel in a minute 

The nettle-sting may be filled with a fluid protoplasm, as 

"ess were the fungus and alga. It is probable the insect 

: have a similar fluid, if not a fluid, then a substance ca- 

! of conveying sensory and will action, probably by some 

r analogous to electricity or magnetism, but the conductors 

E electric and magnetic fluids no more account for the pre- 

e of the fluid than does the brain for the intellectual mani- 

In another place Huxley says : 

le phenomena of life arc dEpcndent neither on physical nor chemical, 

a vital force, yet chey result in all sorts of physical and chemical changes 
only be judged by their own laws. (' L. S.,' p. 91.) 



|i.9). 
»ibingth(iBc(lon8ornspider(/rri»iea acenica), " Did the By happpn 
n Imp. tbe Epidur wonlil inoie towurd^ It so loflly that Its motion 
e percpptlble thnn thnt of the Ebndow of the gnomen of u dial ; if the 
loved tbe spider would k«ep puce wilb It exnclly uh <r It were octu- 
__• tpillt, moving bHckwatds, foiwaida, or on each side, without Curnlnic, 
_llf.||y took wing mill pltebed itself behind the huntress, she turned rouud 
WmirtoeiB of ibuught and hIwbjs kept her bend towitrda it thongb to aU ap- 
~~ ■ iBUnovuble sa one of the nails □( tbe woud on which was her atallon, 
' arrlvnl within due distance, swift bs lightning nbe made tbe latal 
i ber fcey." A parallel wo find in it wnap hunting a spider. " The 
U be found himself marked down showed the greatest terror, rnnniiig 
)at, with many doubles and turns . . . theaa tbe waj^^p followed 
^.n bj turn, never quilting tbe spider's truck . . . recovering wben 
• dogi until after en eiclling chaee heieixed bis exbaunted prey" (' Nat.,' 
J^.Sfll, Ills suggested tbo trail is nllorded by well left on the spider's 
, Hill ldt« is repudiated by tba originnl correspondent and op sufficient rau- 
'■'■ "*^ ■ -mbyCL. W.Mei'linC'fliK„'rDUxvlii.p.31i). 
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Imagination may breed imagination, but none the more is 11 
proved that the material compound we call the brain by as 
imaginative or a real motion breeds the intelligence. If intelli- 
gence be induced by material changes, where is the pertinence of the 
quotation Huxley adopts from Emerson. '^ Truly it has been said 
to a clear eye the smallest fact is a window through which the in- 
finite can be seen" ('L. S./ 104). If all be matter, or of matter, thei 
can be no Infinite. The meaning becomes clearer when we read- 

'' I hold with the materialist that the human body, like all living bodies, ii 
a machine, the operations of which, sooner or later, will be explained 
. mechanical principles." " I believe we shall arrive at a mechanical equivale 
of consciousness as we have arrived at a mechanical equivalent of heat," a 
'' that thought is as much a function of matter as heat is." (' MacmUkm^i^ 
Mag.,' xxii, p. 79.) 

When it is really known what heat is, it will be time tp sa] 
its equivalent is found ; but we have not arrived at an equival 
of heat even as we know it. The equivalent suggested, the f< 
pounds, is but a question of temperature or of work ; all fbn 
facts, more or less, are heat facts. The heat fact, either as a prin-' 
ciple or in its conditions, is universal. An expression of capacity^ 
differs greatly from an expression of equivalence, and no fool 
pounds could be presented as the equivalent of universal power. 
We might just as well say there are so many particles in a cubi 
foot ; the universe is composed of so many cubic feet, and the par- 
ticle thus becomes the equivalent of the whole ; either would 
show a measure of quantity, but it would be difficult to chang^ 
a measure of quantity into an equivalence of its working fact»^ 
With more reason it could be said a looking-glass was the- 
mechanical equivalent of consciousness, but to get a real equi-<^ 
valent for a passive fact appears to be an impossibility. Ther^: 
is no working power in consciousness, it merely notes received- 
impressions ; unless we mix in one heterogeneous heap, sensa- 
tion, mind, life, intellect, conscience, and consciousness, wcp 
have in it a mere passive implement. We might just as welL 
take Thomson's infinitessimally small and imperceptible masses 
of matter as the equivalent of matter, or say with Hartley, thaf^ 
touch is the equivalent of the senses, or that the vibriunticule^ 
are the equivalents of sensation and vital motion. When all i^ 
said, we can only say the multiple of a particle is the expression oC 
the mass ; we can no more say a particle is the equivalent of »> 
whole than we can say the infinitessimal portion of a grain 19 
the equivalent of gravitation.^ No authority can make the inexacC 

' Gravitation is an accepted fact of science, bat as explained by science, its ultimata* 
/act Is weigiit, A reasoning on ulUmaleB fitidtt aa «. dAtiuVW^w «. ^i«««&aro on, o^ 
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the exact. The fall of a pound 772 feet, raising the temperature 
i", the foot pounds is but the mechanical expression of force 
exhibited as work ; force is as much an objective thing as matter, 
for both probably are expressions of heat, latent or active. We 
can add particle to particle and make a sum of the whole, but no 
additions of temperature will make a sum of heat ; we merely arrive 
at an equalisation. 

In his lecture on biology, Huxley expresses great disgust at what 

he calls " paper philosophy." What is his dissertation, "the physical 

basis of life " in the main, but paper philosophy? Where are we 

to find an experimental proof for his deductions ? We have an 

'aggregation of chemical elements, but there is no warrant for 

' ihe assumption that they constitute the " physical basis of life " 

in the sense of creating the life. That, where life ts found these 

elements are found is one thing, but to say they create the 

Mfeis quiteanother. Virchow {infra) has shown us what science 

)uid be, and should do, and with a masterly hand has drawn the 

bstinction between dogmatic assumption, and fact, and has shown 

lowdlng totliB ci^utre. Were ttravilatiun the prlmantial fnct, th^re could be na 
etin \ i< Is to tbe conibnting of tbis paasire energy wa owe fhul we know ai 
Tlie objMlivB world in compriand of minnla partlclea ; (hew partieleM poMess 
Lpolu fact. On oonsolidation, tbey are thlngi wllh two endi or poles. Httraction 
iooe pole repulsion nttbe otber ; bence a powai wilhlD the thing (partide, atom. 
E molecule, as a symbol, tbe pbrane is IndHTerent). Wben repuli<Lari \s id (be 
Gftndsiit tbe poasive fact of gravitation dlanppeara, and tbnt ve knew as gmvilBliaa 
ippearg by trHnsference into an nctive form of force by tbe principle of correlation, 

■ we bnve bydrogea gaa Id an open lettset we tarn Ibe niautb downwards if we wisb 

■ ktftfp it tbarCt otberwlM it would pass into the atniospbere and tbence Into space 
id be kiat to as ; but bera It is arrested by tbi; gravttntlve correlation of affinity, 

jd by combination «l(b anotbar substance, anbaerves agHin (be nses of nature. If, 
ta. tbe conlmry, we bave oxygen in tbe vaae, we turn tbe moutb upwards beaaun if 
nad till) raae would be emptied by tbe gravitating fact of weigbt. Tbe oxygen 
J bearler than the atmoapbere keeps i(a place in (he vedsel. We have two 
rinncw .one amenable to Ifae lawof giavitj'expreHsed ss weight, the other wholly free. 
e then <ay the gravitating fact is universal? The uulveraul alone ia tbe tioe, 
we iuy gnivilation is only univaraal by being amenabletotbeprincipli-of intet- 
ri« forces (correbilion), hencB gravitation becomes correlated. Gravity io 
rt-iiited fact becomes repulaian ; in Ita double aspect, attraction and repulsion. 
We bave then (be force rushing in tbe alraigbt line, which wnuld be Inler- 
11 t'ut for tbe pull to the ceulie, bence the curve which unites the two enda of 
Ttieanme polar fact presented in Ihe parUcle ia equally active in suna and 
^, U111I lo go fuTtber, systems of suns, aa representing the parllcirs oF tbe 
sK. These musaeii are but ag)(reg;Hted Inliniteslmala, and the same law which 
■a tbvoi governs the cangregateil mafs. We bave but a multiple of infinites' 
I, which in tfaeir ullimales are force or lile anils We have then tbe eternal 
IfCltoni tbe centre, and the eternal repre^^lon, henre an Interaction within an 
' n,andarri>e at Matpighi')! littles (as polarised units); at Grove's coirebitlon 
(aa transfuiiiDn or tran^erence), at Darwln'a evolution (as developTneul). 
a the grand genertlisatiooa, ai principlea, aa the methods or working facta of 
I ud hence cnn view the universe In Its pbyslcs, as a maehlnt). As Hetm- 
I have no mrchnniea without lnteUtgel^ce•, ^«\iw«\aVW£&^^t«» 
n Um ttrmd, Uirough which M yiut kO,^ 
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that scientific teaching consists in something more than supposi- 
titious inferences. 

If Huxley adhered to his definitions we should be spared from 
such a priori assumptions, contrasting so unfavorably with his 
lecture on ^^ a piece of chalk ; " his addresses to learned societies ; 
his comments on palaeontology, ethnology, and biology. Wild 
dreams How sometimes from purely philosophical sources — the 
idiosyncrasy of talent. If the object of a lecture be amusement, 
it is attained by the probable and the absurd, spiced with a crumb 
of science, and half thinkers and no thinkers leave the room sim- 
pering in their own satisfaction. If, on the other hand, it be to 
instruct, no hypotheses or assumptions, however dogmatically 
insisted upon^ can stand in the place of details, the results of obser- 
vation, experiment, and thought. Virchow is great on the point. 
He says : 

** We should submit to the student the real knowledge of the fact in the 
first place, and if we go further we must tell him this is not proved .... but 
this is my opinion, my idea, my speculation.** *' That which is known and that 
which is only supposed, as a rule, get so thoroughly mixed up'that, that which 
is supposed becomes the main thing, and that which is really' known becomes 
only of secondary importance.** 

Facts we know on proof, and accept the forces by which they 
are induced as principles, acting through the particular con- 
ditions of law which govern them ; we know little else. We can 
practically apply a principle, but the application of it does not 
involve an entire knowledge of its powers. Science is an aid to 
philosophy \ but all scientists are not philosophers, nor all philoso- 
phers scientists. Virchow, in his comment on the addresses of 
Haeckel and Nageli, at Munich (1877), ^7^ • 

** If any one wants by any means to connect mental phenomena with those 
of the rest of the universe, then he will come necessarily to transfer mental pro- 
cesses as they occur in roan and the animals of the highest organizations to the 
lower and lowest animals, and afterwards a soul is even ascribed to plants 
Further on the cell thinks and feeb, and finally he finds a passage down to 
chemical atoms, which hate, or love one another, or flee from one another. All 
this is very fine and excellent, and may after all be quite true. // may be^ but 
I do not know in what I am to recognise all this.** 

No wonder Huxley expected doubt where he announced the 
protoplasm as " the physical basis of life ; " and that '* such a 
doctrine . . . appears almost shocking to common sense." He 
might have said that the platter was the physical basis of that 
which is on it, in the sense of the text. Tne only fact of the 
protoplasm is the vital fact, the compounds, the vehicle through 
which the effect^ Itfe^ is presented, so the plate is the vehicle of 
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^^ac it contains. The life and the substance on the plate, are 

each distinct presentments, empirically subsisting. We may col- 

ect the materials of the protoplasm and subject them to every 

Iprocess which art can devise, yet the life in them would be perdue 

■IS in a stone. The reasoning on this subject points rather that 

Kdie vital energy moulds the compounds, collecting the environ- 

Fments and creating its own conditions ; their intermingling in dif- 

I ferent ratios presents the variety. Theine and strychnine are 

I identical in their elements, but differ in combination. The foramj- 

l^nifera shells are exquisite in construction, but the jelly-spot within, 

trough its vitality, without parts, without organs, without 

ietected structure of any kind, builds these wondrous mansions. 

fhysically we can simulate properties and forces ; but we cannot 

jjhange one substance into another. In isomeric substances we have 

butyric acid and acetic ether, with exactly the same composition, 

pe same chemical formula, the same vapour density and specific 

nivity, but art cannot change the rank pungency of the first into 

iS aroma of the latter, because there is behind a 

Hiemistry which places science at fault, as in vital action there 

)re mechanics unknown to us. 

' In animate forms we find a tracery of nerves which spring 

'■~— in a principal organ, but it does not follow that 

^nsdousness and motive power acting through them are in- 
merated by them, any more than we can say the conductors 
merate the electric power. In an open circuit there is no exhi- 
ition of force, close the circuit and the spark ensues, because the 
■endition necessary for its display is presented.^ We have the 
tent and the active form in all processes of Nature ; she mar- 
pols her forces, by the fact of her law she closes the circuit. 
Bid we have the resistless whiz of the electric fluid. So it is with 

We will consider the protoplasm as a fact without the assump- 
tion, "the physical basis of life." The organless protamceba, 
I the plant, animals, and man have all the same ultimate organic com- 

\ henutiriil idea ia pmsenled of Dnltf in tbe mecbanlcfl of DBtare by Hagbes's 

" Mictaphoni!," wberebf we have B phllofopblcal eiplanation uf tbe echo. HIh 

L npeiimpiJt Khovs tubataDCes are " ruonant." Tbe ainie prindple is Toand In tbe 

KHba buumlltig fiom tocV to lock, and in tbe nbispciing gallery of SI. Pnul's where 

^~"m]Bted wotds may be heard in iiDy part oF ila circuit. Tbe micmpbone realizes 

' Iglli'i Men — tbul all, by wbicb we ore snrrounded, are accamulated llttlea. 

]<■ miide sppsrHrit in tbe experimeiibt do not accord with tbe ihIh of the inverse 

' la thej dppeflt lo maj^nify with the tqunre of the aarfaces of coolsct, — 

ik of a By " Is rendered nndtble, and " tbe delicate rubbing of a fine camel 

)t oeDCll tnn a gmoolb wooden snrface." Of course tbe Irrepressiblp molecule 

Jim- The oditor of ■ Nature ■ ^aya, " It ia not loo early, however, to Bee that 

■ Inh« in llJ« mlcmphone b new metbod o( attucblog and quiil)tj\Dg mo\eCM\ei 

— " — ~-(iJ»ivM; 
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posEtKHi ; the nudcated or non-nudcaccd cdl^genn or scfcd. Thb 
commmiitj of orgmism pemdcs the realm of life, with Acuity, 
form, and ^ substantial compositEoii.'''' Wlicn we are told ^ mani- 
festatioDs of intellect, of feeling and will . . . are not excluded 
from this cbssificatioii, inasmuch as to evenr one^but the subject, 
they are known only as transitory changes in the body,^ for *^ aU 
are resolred into muscular contraction, and muscuhur contraction is 
but a transitory change in the relatire parts of the muscles ** (L. S.}, 
we demand to know what intellect, feeling;, and will have to do 
with muscular contraction, excepting as the means of their mani- 
festation. We create distinctioos and differences;, but when we 
go to nature they fade into homogeneity. Muscular contraction 
is an efiect of vital energy set in motion bv an act of the wiU or 
of sensation, and those processes, so dwelt upon as automatic, are 
vitally directed facts, although unconsciousiT manifested.^ If every 
functional motion were consciously enacted, life, instead of having 
its pleasures and moments of repose, would be occupied by an 
anxious consciousness, and we should be constantly dvreUing on 
the movements of the organization {rid^ sup. note 2, p. i6}. It 
is not because our organic functions are unconsciously conducted 
that they are without sensation. All we know of sensation is 
that its fact is impressed on the consciousness; and when we 
become conscious of the irritability of a nerve, were such con- 
sciousness continuous, sensation would be an agony. On a diag- 
nosis of the facts we must assume there is sensation in every 
organic function, because on derangement we become conscious 
of it. In a perfect automatic theory pain would be the normal 
and its absence the abnormal state of the organism. In conson- 
ance with aU phenomenal facts we may assume consciousness to 
have latent and positive qualities, although passive to impression. 
If muscular contraction, as a transitory change, creates con- 
sciousness, will, mind, and sensation, then every motion produces 
them ; what then becomes of the automatic theory^ — ^volun- 
tary and involuntary actions ?* In a living form muscular con- 

^ A maGbine might moTe of itself we may grant, bat what constructed the machine 
eo that its moTements might answer the purposes of life ? How came the candle In 
the candlestick ? How the fire on the hearth ? Did they " (adX into their places by 
the casual operation of gravity." — (fide ff'kevpelly B,T., p. 172). 

' Erasmus Darwin ascribes conscious action (automatism) to the irritation of a 
uerre inducing muscular association. He says, ** when 1 am walking in that groTe 
before my window 1 do not run against the trees or benches, though my thoughts 
are strenuously exerted on some other object .... the idea of the tree or bench 
.... exists on my retina and induces by association the action of certain locomo- 
tive muscles ; though neither itself nor the actions of these muscles eugag^e my 
attention.*'— -(ZooAomf CI, ▼. i., p. 60.) 

' ** The lowest stage of vitality and irritability appears to carry us beyond mechanism, 
"leyond chemical aflinity."— (fi.T. WAeweii, p. 147.) 



traction is due to vital energy. Frog antics induced by external 

stitnutants may remotely simulate life action, so a twitching in 

the limb of a paralysed patient may be excited by a stimulus. 

If this be the same power as that manifested by vital action, 

I how is it when the muscular contraction ensues that the patient 

I <loes not walic ? as undoubtedly he would do were the parallel 

true. Unbiassedly examined the examples prove the contrary 

of the hypothesis, and show that the vital energy is not inbred by 

the organism but that the organism requires an impulse external 

I to itself to incite it to motion. If this be true of muscular con- 

jaction how can we say this *' transitory change" induced by 

^'11 created " manifestations of intellect, feeling, and will ?" We 

Inay have electrical action as the method of nature, but we 

innot say the physics create vitality.^ Exactly what occurs in a 

' machine made by art occurs in the human machine — in the latter 

citer, vitality, and will, acting through a directing intelligence, 

I the former, manipulations intelligently directed, determining 

T, Coleridge's hypothesis, as interpreted by S. Watson, 
ics — 

•' ti/e as a priadfle of indiniiJualiiiUion, or the power which unites a given 
o a whole which is presupposed in all its parts." Thus ReproductioD 
jHrndx lo magnetism, Irtitabiiity to electricity ; sensibility, constructive, or 
itiical aifinitfcK, are all results of maguetic polarization, the power to couoect 
If disconnect, to retain or produce attachment. Individuality is " the one greai: 
lofNature, her ultimate object, or by whatever word we may designate that 
clbing which bears to a final cause the same relation that Nature herself 
(to tile supreme intelligence." " The most general law is polarity, orthe 
'" ' tbialism of nature, arising out of its productiTe unity and still tending 
H, it, either as equilibrium, indifference, or identity, Ufe then we 
■the copula, or union of thesis and antithesis, position and counter. 
itself being positive of both ; as, on the other hand, the two 
are the necessary fsani/eilalia/u of life." Thus in the identity of 
T powers lift subsists, in the strife it consists, and in their con- 
>nce dies, and is bom again into a new fonn, either falling back 
Jbof the whole, or starting anew in the process of individualuation 
W'lSfe), There are many hypotheses of lift, but to modem science is 
r discovery that life and mind are derived from matter and muscular 

LIb nature — the same law every where appears' — the same habits 
i conditions in the varied forms of life, modified to suit particu- 
^ needs. In the main ramifications the vascular, nervous, 

m mtlliuns of millioiui of pBiticles which the world containa muel be finished 
w coai|iletB a manner, and flUed into their places with as much nicel]-, lu the 
E^doUcatH wheelorBprlnq in a piece of hDman (irl) mur.biiiBty {B.T. (fhmeell, 
). He BuqnireB. "What are the hiibile of IbouRhl lo whieb it can npiiear 
\t tbat ILli could lake jilace nlthout design, inleation, intelligence, pui|>cue, 
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and other systems diflFerentiated hold true in all forms.^ In the 
foetus can be traced the progression of the new forms of life.* Com- 
mencing with the "jelly-blob/* the distinctive characteristics can 
be traced through the grand gradations of living forms ;* the inter- 
mediate links cannot be shown^ but the types are always apparent. 

'* Gestation acts by development through inferior types, and brings the being 
to maturity when its point or development is reached. Thus the foetal con- 
dition would reach a certain point. If the fish diverges, the reptile, bird, and 
mammal go on together, ancl in turn diverge j the reptile first, then the bird, 
The structural organization continuing, in the mammal reaches the highest 
point of organization. This generalization shows the main ramifications — the 
differences of orders, tribes, families, genera, and varieties can be imagined, 
and when an almost illimitable period of time is introduced, we have probably 
the programme of the workings of nature. An ephemeron viewing a tadpole 
in the morning (its youth), seeing the same in the noon (its age), could not 
assume the brachiae would chan&;e and be replaced by lungs, nor that the tail 
would be erased and feet formed, and that the land would be its future habitat. 
The work of nature is done in aeons of time. Man^s life and that of the ephe- 
meron in these stretches of time are on a par. The changes come in periods, 
like those of the calculating machine j the law continues its force to a 
certain point, then interposes a condition, a change appears, and so may 
be traced the diversities of natural phenomena.'' {Fide * Ves, Great, ^^ p. ii», 
et seq.) 

All living things grow and reproduce their kind, and have irri- 
tability and contractibility ; the nettle owes its irritating power 
to stiff needle-like delicate hairs which taper ** from a broad base 
to a slender summit/' readily penetrating and breaking off. This 
hair has a delicate outer casing of wood, within is a fluid matter 
full of granules — ** protoplasm/* Under the lens it appears to 
be in continual activity, streaming up one side and down the other ; 

1 « We recognise the bones of the band in the fin of the whale, in the paddle of 
the turtle, and in the wing of the bird. We see the same bones perfectly suited to 
their purpose in the paw of the lion or the bear, and equally fitted for motion in the 
hoof of the horse or in the foot of n camel, or ac^usted for climbing < or cling* 
ing' in the long-clawed foot of the sloth.*' — {Belly • BiuL Treat.' p. 21.) 

Cuvier says: ** Never do we nee in nature the cloven hoof of the ox joined with 
the pointed fang of the lion ; nor the sharp talons of the eagle accumpanying the 
flattened beak of the swan.*' Galen asks, How happens it ** that the teeth and 
talons of the leopard and lion should be similar, also the teeth and hoofs of sheep 
and goats V 

> The extraordinary fact of animated life is the infinite variation of a funda- 
mental plan modified by conditions, radiations from given centres, or divergencief 
from particular forms. (< Fe8. o/Creat,* 2nd ed. p. 119.) This idea amplified, and 
we have the modern theory of evolution. 

<* From the moment of birth there is a new impulse given to growth,** " Few 
are aware the foetus has a /t/e adapted to its condition, and .... if protracted beyond 
its appointed time must die ... . because the time is come for a change of iti 
economy."— (^tf//, «5riV/. Treat,* \u 146.) 

3 All analysis tends to show the oneness of design in creation — the dependence of 
each fact on the purposeness of the wliole» and thus we are irresistibly compelled to 
admit the unity of the power of which phenomena are but diversified manifesta- 
tions. — ( Fide « Carpenter Pres* Ad») 
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sometimes diverging in different routes [vide L. S.). In the 
nettle is found the same fact as in the virus of the viper. 

Protoplasm is a name applied by Mohl to the colourless, or 

yellowish, or smooth, or granular viscid substance of nitroge- 

l^neous composition, the formative substance in vegetable cells, 

»»rhich the Germans call ichlelm, and the English mucilage or 

mucus. The surface of the protoplasm pelicle, he re- 

arded of the highest importance, and named it the primordial 

pitricle i this primordial utricle Huxley called protoplasm, but 

srly he restricted the term to matter within it, and he re- 

ardeditas an accidental modification of the endoplast. and of little 

Hmportance. The variolcs of his periplastic substance are now 

[cnanted by simple or nucleated protoplasms, endowed with 

^bde influences i this is immaterial, supposing the vital principle 

B meant. Max Schultze called the active moving matter, forming 

Jhe sarcode of the Rhizopods, protoplasm, as well as the substance 

Btrcutating in the cells of the Valisnaria, the hairs of nettles a 



:tile bodies variously dis- 

■ be the peculiar charac- 

e view of Kiihne, who 

in the same category 



khcr vegetable cells, and the active 
■white blood corpuscules, and other 
I tributed. Contractility is held by somt 
f teristic of the protoplasm. This was 
included different forms of muscular t 

as the amcEba and the white blood corpuscules. Muscular tissue 

exhibits structure which the amceba is said not to do. Beale says 

the living matter of the cells corresponds to the substance of which 

the white corpuscules, pus corpuscules, &c., are composed. " In all 

living beings the matter upon which existence depends is germinal 

matter, and in all living structures the germinal matter contains 

I the same general characters." This he calls bioplasm, and con- 

I tends the term protoplasm should only be applied to living sub- 

' Stances. The author of the ' Fatiges of Creation ' says, white 

Lblood corpuscules are produced by the expansion of contained 

mules, and are multiplied by fission. 

The nucleated mass of protoplasm is the structural unit of the 

ti organism. The lowest forms of life find their repetition 

D the blood corpuscules ; the polype (coral builders) are analo- 

sin class. In plants the pfotoplasm appears in a sheath ; in 

"J within a sac, or as a jelly mass, or speck with no externa! skin, 

b or without a nucleus. The grand divisions of the kingdoms 

f life were instituted for convenience. All living forms are 

tcnate as to origin, however they difier in function ; this shows 

I initiatory and inherent power active and acting in a given 
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direction. The calc spar can be resolved into carbonic acid and 
quick lime, and resolved back to carbonate of lime, but art cannot 
re-form the calc spar. We may simulate nature ; two colourless 
cold liquids may be mixed and there will follow an exhibition of 
heat accompanied by considerable ebullition. Again, two colour- 
less liquids on admixture will glow vividly with colour ; again mix 
two colourless liquids, and, after stirring, the solid rock will grow 
before our eyes. The facts appear, but we do not know why the 
heat and motion is evolved in the one, why the colour glows in the 
other, or why in the third cohesion has taken place. The modus 
of phenomena is shown, the initiative escapes us ; a law is found 
in their recurrence, but the motor power is beyond our purview. 

If the protoplasm, be a living substance, as Beale insists, no animal 
or plant can make it. By it they live and multiply through vital 
power. When the life ceases we have again organic substance, 
nothing remaining, save structure. To affirm that plants make pro- 
toplasm and animals exist by taking into them formed protoplasm, 
is not consistent with the natural fact. The protamoeba absorbs 
its fellow, but where, excepting in the very earliest forms of living 
substances, do we find its repetition, however significant it may be 
as showing, that absorption is the generative fact of vitality. The 
granules by the same process increase by collecting the environ- 
ing gases necessary for nutrition, the growth being from the centre. 
In the simplest forms (cells) the protoplasm is found, all animal 
forms being composed of cells ; we have millions of absorbing 
machines bound into one by a directing vitality.^ When we are 
seriously told matter forms, in the sense of creating, life and mind, 
sense and feeling, in the hocus-pocus of such material changes 
we have a thaumaturgy far more astounding than the decried 
miracles of the creeds. Life in one form is necessary to life in 
another form, and life inbreeds life in due successions \ a resulting 
homogeneity.^ As each particle of the great whole we term, 
the universe is relative to and necessary for the maintenance of 
the other particles, they can be neither wasted nor destioyed. 
This is due to the inherence of vital action ; the consonance of 
nature. The potence of life first appears in the germ, in the 
core or nucleus of the living substance. So we might speak of 
the core or nucleus of the universe, whence the energy of being 
emerges and diverges to its circumference ; knitting and bonding 

1 " God," as was said by the ancients " worlcs by geometry." 

3 If it be admitted that " the life principle is modified to meet the requirements of 

its environments'* (iS/>«wcer), how would it be possible to predicate any recurring 

animal form ? And if it be, as doubtless it is, that the life principle modifies the 

environments, then the recurring form becomes the continuity of a precedent 

Sect. 
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all bv an " iron law/' multiplied in its conditions, directed by an 
intelligence, which conceived its purpose, resulting in an orderly 
&ct infinitely diversified.^ 

When the mechanics and chemistry of nature are dwelt upon 
it were proper to confine the words to their true signification ; it 
is well to say mechanical this and chemical that, &c., for they 
designate the facts of nature which does its work through the 
appointed means. Earth may be eulogized as " the great mother " 
out of whose womb proceed all things. The earth is the matrix, 
the vehicle or bearer, but does not initiate any thing — the store- 
house of elemental substances, the great natural vat from whence 
the vital principle dips that it wants. Earth (matter) supplies the 
materials in which the life subsists, but it is the vital power which 
converts the inorganic into the organic ; and when, by the wear of 
its action, the energy supplied to the material is exhausted, it is 
exuded and the organic again becomes the inorganic. Thus we 
have the ever-recurring round, — vitality supreme, energy ex- 
hausted and energy rehabilitated. A watch marks the lapses of 
time by the perfect adaptation of its parts and their action ; 
so nature exists through the perfect homogeneity of its parts and 
their action. Intellect created the homogeneity of the parts of the 
-watch by which its action became possible, and, as materialists in- 
sist on parity of reasoning, we can say Intellect created and perfected 
the homogeneity of the parts of that mechanism we term nature. 
If we cannot '^ quite comprehend the modus operandi of an electric 
spark which traverses a mixture of oxygen. and hydrogen," it 
seems presumptuous to suppose science can comprehend the more 
intricate mystery, life, and present '* the physical basis.'' It may 
be all quite true hut there are no proofs, " Martinus Scriblerus " 
and his " meat jack " is quite in analogy with the physical account- 
ings for the being of life, sensation, intellect, and consciousness. 
Scientific language " should be precise and definite, and define 
facts and their action." The prevailing fashion, the adoption of a 
materialistic terminology, does not make a thing to be other than 
it is, despite the ingenuity of our professors, it only gives an 
inaccurate idea, by substituting '* the nomen for the numen^^ 

1 << The heavenly bodies in their motions through space are held in their orbits by 
tbe GombJnation of a power, not more wonderful . . . than that by which a globule 
of blood is suspended in a mass of fluids — or by which in due season it is attracted 
and revived ; than that by which a molecule entering into the composition of a 
body is driven through a circle of revolutions and made to undergo diiTerent states 
of aggregation, becoming sometime a part of a fluid, sometime an ingredient of a 
•olid, and finally cast out again by the Influence of living forces." — (J?e//, < Bridg, 
7Wfa/.,'p.231.) 

) Tbe readers of modem treatises on science and attendants at lectures should 
hate tboir reaaon so armed as to form independent conclusions ; then by tbe habit 
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CHAP. II. 

The Phases of German Thought. 
Nageli^ Haeckel^ and Virchow, — 7he Ape Jncestry. 

At the jubilee meeting of the German Association^ held at: 
Munich, 1877, addresses were delivered by eminent German phy- 
sicists. The addresses of Nageli and Haeckel were expositions 
of popular ideas. The opinions delivered by these gentlemen were 
combatted by Virchow. These addresses, pertinently bearing on the 
subject of this treatise, are condensed from the reports in ' Nature ' 
(vols. 16 and 1 7 ),wheretheyy?rj/ appeared in an English publication. 

The axiom of. Du Bois Reymond is " Ignoramus Ignorabimus.^' 
That of Nageli, " ff^e know and we shall knoWy if we be satisfied 
with human insight*^ Virchow more modestly says, " That which 
honours me is a knowledge of my ignorance J' 

The inaugural address at Munich was delivered by Pettenkofer. 
He said : "If knowledge be power .... then among sciences 
natural science is ... . destined to play a great part, perhaps the 
greatest in the history and culture of mankind. Natural science 
has but to look for facts and truths, and never need busy itself 
about the immediate practical application of what has been found.'' 

On the Limits of Human Knowledge. — Nageli. 

Among many practical and scientific men the opinion is widely 
spread that a certain and lasting knowledge and understanding of 
natural phenomena is on the whole impossible ; and they think that 
scientific theories, generally, are only attempts to approach the in- 
accessible reality ; and change their tenor and expression with 
the views of the time. This law is not a view based on prin- 
ciples, but only despair caused by failure, the necessary conse- 
quence of wrong method and of scientific incapacity. • The 
problem of natural phenomena is an algebraic equation with 
many unknown factors; the solutionis only possible if just as 

of " intellectual effort" tbey would be enabled "to discern the truth from a 
pAraseo/og;y which has only the appeto'ance of truth** {Heimholts's Rectoral Leetme, 
MerUn, 1878). 
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iny equations can be obtained as there are unknown factors, and 
the same unknown factors are obtained in all ; as this is im- 
seible, we try to get an equation in which there is only one 
inlcnown fector. This is done by icUntifii experiment, in which 
uiknown factors are removed, save one. A snail, which takes 
ibesiraight road for its goal, progresses, while a grasshopper, with 
its bounds in all directions, remains alwavs on the same spot. Thus 
sciratific investigation proves that by an exact method certain and 
permanent knowledge of natural phenomena may be gained. 

The opinion is that belief begins where knowledge ceases, 
"itwith this our interest is not satisfied. We wish to know 
whether the limit where human knowledge must stop can be 
Jetennined. What is the fundamental difference between know- 
ledge and belief? From two sides the absolute power over 
: is claimed with certainty; with decreasing energy by 
Utoral philosophers, with increasing energy by materialists. The 
htmer Uiink they can construct nature out of herself, and natural 
toowledge for them is finding the concrete natural phenomena 
It the constructed abstract ideas. The latter only admit force 
id matter in time and space, and that Man, built up of matter and I 
•rce, shall master nature, which is built up of the same lectors, 
4)u Bois Reymond, on the same subject, arrived at three con- 
"nsLons; — 1, Natural knowledge or understanding is the reduc- 
oofa natural phenomenon to the mechanics of simple and in- 
^^ riablc atoms. 2, There are no atoms of this description, and 
ihatfbre there is no real understanding. 3. Even it we could 
^^ deratand the world through the mechanics of atoms, we could not 
levertbeless understand sensation and consciousness througt> them. 
Nigeli says Du Eois Reymond does not go beyond this negative, 
r^ investigation of natural sciences cannot define the limits of 
I domain she does not possess, and in their incompleteness leads 
D &Ise deductions which contradict out natural scientific con- 
We must go beyond the negative side and examine 
rbetlier the human mind is not capable of natural knowledge, and 
( its nature and extent. The way in which I understand nature 
'etermined by the answers to the following questions: — i, 
e condition and capacity of the Bgn. 2. The condition and 
^ibility of nature. 3. The demands which we make of 
nowledge — subject, object, and copula participate in theconclu- 
^^tO. The capacity of the Ego is our power of thinking, in whac- 
let condition it may be, and only gives us nature as we perceive 
tf by die senses. Our knowledge is only correct in so far as obser- 
Uionbjr the senses and interna) perception are coiTect,\.Vc '^'(o- 
"^ ' U^^' l"^ 'e^ us to objective ttuth. ^\aimhc. 
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analysis shows that in the totality of force-endowed matter — the 
world — each particle of matter, all its inherent forces, are in rela- 
tion to all others. It is influenced by all, and, in its turn, acts 
upon all j the effect which it causes and receives is the total eflFect 
of all the single particles ; but these effects are so insignificant, as 
regards the infinite majority of cases, that they are neglected because 
imperceptible. Man and the higher animals have certain parts in 
them developed into organs of sensation by which they are sensi- 
tive to certain natural phenomena, and have been developed from 
the smaller beginnings to high degrees of perfection. 

The idea of Darwin, that in organic nature only such arrange- 
ments attained full development as were useful to the bearer 
is simple and reasonable ; sensation corresponds, and is exactly 
portioned to the requirements of the organism. We are sensitive 
to temperature and to light, for they are necessities ; but we are 
not organised to perceive the electricity which surrounds us. We 
perceive the increase and decrease of heat and light, but we do not 
know whether the air contains free electricity, nor whether it 
is positive or negative. We touch a telegraph wire but find no 
result. We can imagine the atmosphere without the light- 
ning and the thunder, but their presence has helped us to our 
knowledge of its fact. Had not accjgient revealed the attractive 
and repulsive force generated by friction, it is probable we should 
have no idea of electricity. Our senses are organized for the 
requirements of our bodily existence, not to satisfy our intellectual 
wants ; to acquaint us with and to explain all phenomena of nature. 
If they perform this function only incidentally, we cannot rely 
on them to explain all phenomena of nature ; it is indeed very 
probable that there are still other natural forces, other forms of 
molecular motion of which we obtain no serious impressions, because 
they never unite to any remarkable outcome, and therefore remain 
hidden from us. We are probably deficient in the power of sen- 
sation for the whole domain of natural life, and, as far as we can 
have the power, it is confined in time and space to an insignificantly 
small part of the whole. 

Our natural knowledge is not confined to what we perceive by 
our senses; by conclusions we attain to a knowledge our senses 
do not reach. The knowledge of the place of Neptune was 
obtained by calculation.^ We know, although the best micro- 

* Before the scientific world knew tbat Le Verrier and Adams were calculating 
the disturbing cause which led to the discovery of the planet Neptune, a clair- 
voyant or mystic somnambulist (Andrew Jackson Davis, U.S. America, then a lad 
utterly uncultured, unlettered, and ignorant of science), predicted, when in a som- 
nambulistic state, there was another large planet belonging to the solar sj'stem beyond 
the orbit of Uranus (in fact two). The calculations of Le Verrier and Adams were 
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scopes do not show it, that water consists of infinitesimal par- 
ticles, or molecules, which are in motion. In other preparations 
of water we know the proportionate number and weight of the 
particles composing it. By the conclusions drawn from facts 
we know facts not perceived by the senses. We may therefore 
indulge the hope that starting from the small domain open to 
our senses, little by little the entire field of nature will be con- 
quered by reason ; but this hope can never be fulfilled. As the 
effect of a natural force decreases with its distance, the possi- 
bility of knowledge also decreases as the distance in space and 
time increase. Thus, the condition, the composition, and 
history of a fixed star, of the life in its satellites, of the mate- 
rial and spiritual movements in these organisms, we cannot know 
anything, nor of the discovery of a still unknown natural force, of 
an unknown form of motion, of the smallest material particles ; 
the less this force or motion possesses the peculiarity of accumu- 
lating and causing collective effects the more it eludes us. The 
confined capacity of the Ego allows us only an extremely fragmen- 
tary knowledge of the universe. 

The boundaries which nature opposes are more evident if we 
adopt the hypothesis that man has the most perfect capacity for 
natural knowledge. If time and space did not exist then every 
phenomena could be judged in the past as well as in the present. 
The largest stellar systems as well as the minutest atoms would 
be in purview ; for if man were provided with perfect senses then 
all the phenomena of nature, all forces and all forms of motions, 
would be perceived directly by him. La Place says : " A mind 
which for a given moment knew all the forces which are active in 
nature, and the respective positions of the beings of which she con- 
sists, if it were comprehensive enough to analyse these data, 
would unite in the same formula the motion of the largest heavenly 
body and the lightest atom. Nothing would be uncertain ; — the 
future as well as the past would be present to its gaze. 

The human mind, in the perfection which it has been enabled to 
give to astronomy; offers a weak reflection of a mind of this des- 
cription." This mind would not solve the problem given. La 
Place starts from the finiteness of the world in all directions ; but 
this finiteness is not given. The difficulty nature opposes to 
human knowledge is its endlessness. In space nature is endless. 

not then made public, and consequently before their calculations were verified by 
iti discovery the prediction was made. The evidence of this fact is preserved, and ; 
if it be possible for human evidence to be complete this is so. He also announced 
Faraday's discovery of dia-magnetism, giving the details before the discovery was 
known in America, and named Faraday as the discoverer. This evidence is also com- 
plete, Tbk is one of those peculiar mental facts to which physical science has no key 
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To trave] with the speed of light (192,500 of miles in 3 second) 
through the known universe of fixed stars would require some 
20,000,000 of years, according to a probable estimate. If in 
thought we placed ourselves at the end of this immeasurable 
space we should still see a new starry firmament, and as the earttt 
appears our centre of the universe, we should peer on the beyond 
and still imagine we were in the centre of the universe. Th« 
starry heavens we now see, compared with the universe, ar« 
after all, infinitely smaller than the smallest atom compared to the 

What applies to space applies equally to the groupings in space^ 
to the composition, organization, and individualization of matter j, 
the object of morphological natural science. All consist of parts, 
itself a part of a bigger whole. We have organs composed oi 
cells, and these of smaller elementary particles; further wc get 
chemical molecules and atoms of chemical elements ; these resist 
further subdivision at present, and are considered as compound 
bodies on account of their properties ; but no physical atomK 
strictly can exist, no little particles which would be really indi- 
visible. Size is but relative; the smallest body in existence 
which we know, the particles of light, heat, and ether, may be i 
any size we choose in our conception — even infinitely large, 
we imagine ourselves sufficiently small by side of it ; indivisibilil 
never ceases. The composition of individual particles, sep^^ted, 
continues endlessly downwards or upwards in continually largei 
individual groups. The heavenly bodies are the molecules whict 
unite in groups of lower and higher orders, and our whole system 
of stars is only a molecular group in an infinitely larger wholi 
which we must suppose to be a unit organism, and only 
particle of a still larger whole. As space is endless in all direc 
tions so time is endless on two sides, it has never begun and will 
never cease. The Bible teaches In the beginning God created! 
the heaven and the earth. Geologists say : In the beginning thfl 
world was a gaseous mist, from which heavenly bodies were formea^^ 
by condensation. But this beginning is only a finiteness, andtha 
time which has passed since this beginning is only as a moment 
compared to the eternity before. From the union of time and 
space, an empire of phenomena results. Matter in motion whidl 
fills space, the particles of which act on one another and then 
with diverse forces (attraction and repulsion), motion cause: 
motion and a change of motion, and this is the chain of causi 
and effect ; an en»iJess one — it neither could begin with a firs^ 
cause nor finish with a last effect, 

IS everywhere uninvestigaWe vjKetc ste liccomes 
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tat eternal ; we cannot cina'tise her as a whole, because chat which 
las neither beginning nor end does not lead to conception, and 
his is why La Place's problem is futile from the beginning. A , 
^rmulais unthinkable for which we have not component factors, t' 
nd which if these factors were given would never come to an end, 
"l formula of this kind would give us, as astronomical calculation 
ally does, a solution correct within certain limits, a practical 
^ution, not a fundamental one, 
^^ The investigator of nature finds his investigations limited in all 
Krections, for the uninvcstigable eternity bids him stop. The in- 
finitely large and the infinitely small have been mixed with end- 
lessness and nothing, leading to erroneous conceptions. Amongst 
}iein are the theories of physical atoms on the one hand and the 
leginning and end of the universe on the other. Matter consti- 
titing the heavenly bodies is supposed in the beginning to be 
Siseous i in this Du Bois Reymond finds a difficulty. If this 
natter had been at rest and distributed equally he cannot find out 
tvhence motion and unequal distribution have come. 

The condensation of matter has gone on for an infinite time ; 
we have the nebula;, then burning liquid drops which cool down 
ito dark bodies. The world is a condensed and no longer an in- 
candescent world drop. The still incandescent already dark 
teavenly bodies must give off their store of heat to universal space. 
•By-and-by they must fall upon one another, and if a local rise of 
temperature takes place this only serves to accelerate the process 
of cooling on the whole. At last, all heavenly bodies will unite 
■inadark, solid icy mass upon which there will no longer be motion 
or life. This is the result of correct physical consideration, and 
die consequence of our confined insight ; it would only be a 
Ic^jical necessity if we knew everything. But we see but a small 
pwt of the universe, and possess but a fragmentary knowledge of 
■the forces and forms of motion in the part we know ; our deduc- 
tiMs may be without perceptible error for billions of years, but 
■with the lapse of greater periods they must become more uncertain 
and eventually be totally erroneous. 

In illustration, we are most certain of the incandescent state of 
die earth at one period, and by analogy conclude that the other 
jJmets were incandescent bodies, as the sun is still. Going back- 
vards from suns we get to accumulated masses of clouds, the 
embryos of later suns, then to cloud belts, eventually to the 
raseous mass distributed with tolerable uniformity, beyond which, 
with our present insight, we cannot go. This proves a constancy 
of change, each change consisting of a sum of motions and s\i^- 
pOKS a former change, or sum of motions, from ■w\v\tiv \.t lesAuA 
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with mechanical necessity, and, further on, a chain of changes from 
all eternity \ and if our scientific insight does not lead to this, does 
not justify us in this supposition, it proves only its inadequacy. 
On the contrary we must conclude that the series of developments 
of the heavenly bodies is only one of the numberless successive 
periods, and that analogous periods and consequences have preceded 
and will follow endlessly. We know a mass of gas in a state of 
progressive condensation produces heat, and how the hot condensed 
mass again gives forth this heat, until its temperature is that of 
its surroundings, but we do not know how the solid mass can 
again become gaseous, and how the necessary heat distributed 
in space can again be collected. This gap we fill with supposi- 
tions. The example shows we may use our experiences of the 
finite only for deductions within the finite. As soon as man 
wishes to overstep this domain opened to him by his senses, and 
which is accessible, and wants to form a conception of the whole, 
he falls into absurdities ; either he leaves what is gained by 
experience and meditation, and then loses himself in arbitrary and 
empty fancies, or he proceeds logically by the laws of the finite, 
and then he finally arrives at perfectly ridiculous consequences. 
Supposing we follow changes according to the laws of causality, 
we arrive at the standpoint of nebulosity, and adopt what is 
known there as the measure ; then we find stages both in the 
past and in the future which more and more approach to perfect rest 
without ever reaching it. But if we suppose the heavenly bodies 
and systems arise and perish without end in the uni verse,we find two 
possibilities : according to the materialistic conception the suc- 
cessive changes are of the same value, or according to the philosophi- 
cal conception they continually change their relative value, becom- 
ing more perfect every time, in which case the universe in the eternal 
past would more and more approach absolute imperfection (there- 
fore rest), and in the eternal future absolute perfection (therefore 
again rest). These conceptions are equally irrational. The 
first (physical) and the last (philosophical) let the world awake 
from dead rest and return to it \ the materialistic conception con- 
demns it to eternal rest, because a change which always repeats 
itself means for an eternity nothing else but rest. With space 
we do not fare better than with time. As space filled with 
matter can but everywhere be limited by more space filled with 
matter, we arrive at the absurd deduction that the world in its 
circumference is bordered by itself. If we allow infinity to 
universal space, then heavenly bodies follow on heavenly bodies 
without end. Thus we arrive at the mathematically correct, 
ut, according to our ide^s, absurd deduction^ iKat our earth, just 
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as it now is, must occur several times, indeed an infinite number 
of times, in the universe. The examples show our finite reason 
is only accessible to finite conceptions, and when we wish to raise 
our conception to the Eternal we fall back upon finite and obscure 
ideas. 

All conceptions are exclusively the results of sensuous percep- 
. dons, and our knowledge cannot go further than to compare the 
phenomena we have observed and judge of them with reference 
to one another. The comparison of many phenomena gives a 
unit by which we can measure and determine; we therefore 
obtain as many measures as there arc properties in nature, and, 
as they are reduced from finite facts, they have only a relative 
value. We may not only compare different objects and measure 
them one by another, but also a system, a unit group of things 
of similar nature with itself and measure it by itself. The 
knowledge is complete if the later stage be proved to be the 
necessary consequence of the earlier one, or the earlier the pre- 
decessor of the later. In the elementary domains of the material 
this causal relation is the mechanical necessity. In higher domains 
of the material we cannot from our causal knowledge uphold 
the demand for this causal necessity. As in the case of struc- 
ture, it cannot be definitely explained why the origin of a chemical 
compound and of a crystal must be the necessary result of known 
forces and motions of elementary atoms and molecules ; still less 
in cells and the growth of organisms and propagation and the 
inheritance of peculiarities. Yet in these domains we may speak 
of causal knowledge with some show of right. A time will 
arrive when we need no longer presuppose ontogenetic and phylo- 
genetic necessity as a matter of course, but when we shall also 
be able to understand its cause. 

The mechanics of the heavens are based on general gravitation 
and centrifugal force, both are simple forces acting in a straight 
line ; both are hypotheses resting on our experience, but of the 
reasons we are ignorant. If we were to demand that our know- 
ledge of the "why?" should be clear there would be neither 
astronomical nor physical knowledge ! Natural knowledge need 
not begin with the hypothetical and smallest unknown things. It 
begins wherever matter has shaped itself into unities of the same 
order, which may be compared to, and be measured by one 
another, and wherever such unities combine to form compound 
unities of a higher order. It may begin at every age from the 
organization or the composition of matter 5 at the atom of 
chemical elements which forms the chemical compounds •, 2X. iVv^ 
molecule of the compounds which composes tVve ct^^XaX, 2X \^^ 
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crystalline granule which composes the cell and its parts ; at 
the organism, or individual, which becomes the element of the 
formation of a species. Each scientific discipline has its justifi- 
cation essentially in itself. 

I have tried to determine the capacity of the Ego, the accessi- 
bility of nature and the essence of human understanding. It is 
easy now to fix the limits of human knowledge. We can only 
know that our senses acquaint us with, and this is limited in time 
and space to an infinitesimal domain, perhaps to only a part of 
the natural phenomena occurring in this domain, on account of 
a deficient development of our organs of sense. Of that with 
which we are acquainted we only know the finite, the changeable 
and perishable, only what is relative and differs by degrees, 
because we can only apply mathematical ideas to natural things 
and judge them by the measures we have gained from them. Of 
all that is endless or eternal, stable or constant, of all absolute 
differences we have no conception. We have a perfect idea of an 
hour, a metre, a kilogramme, but we have no idea of time, space, 
matter and force, motion and rest, cause and effect. The extent 
and limit of our possible natural knowledge may be shortly and 
exactly stated : We can only know the finite , but we can know all 
the finite which comes within the reach of ov/r sensory perceptions. 

When we consider the consequences ^iiHhich have arisen from a 
departure from a correct method based on principles, the most 
remarkable are, that finite nature is divided into two radically 
different domains, and particularly that there is an insuperable 
limit between the inorganic and the organic, or between material 
and spiritual nature. The antagonists of an intimate connection 
between material and immaterid nature draw the line of separa- 
tion in different places \ some ascribe living nature (life endowed 
nature) to plants ; life is ascribed to represent something spedal, 
whilst others admit this only for the animal world endowed with 
sensation, and others only for the spiritually conscious human 
race ; new immaterial, or eternal principles, are said to apply to 
higher grades. Du Bois Reymond holds the second of these 
views : He says, '* that in the first trace of pleasure which was 
felt by one of the simplest beings in the beginning of animal 
life upon our earth an insuperable limit was marked, whilst 
upwards from this to the most elevated mental activity and down- 
wards from the vital force of the organic to the simple physical 
force he nowhere finds another limit.' 

Experience shows the clearest consciousness of the thinker 
downwarAsj through the more imperfect consciousness of the 
"hildy to the unconsciousness of the cmbtyo -ixA to the icisensi- 
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through ihe more imperfect con- 
races and of higher animals to 



nility of the human ovum, < 
iciousness of undeveloped hi 

flic unconsciousness of lower animals, and of sensitive plants. 
l there exists a continual gradation without definable limit, and 
; the same gradation continues from the life of the animal 
' ovum and the vegetable cell downwards through organised ele- 
mentary or less lifeless forms, (parts of the cell) to crystals and 
Aemical molecules. The conclusion to be drawn by analogy is 
; Just as all organisms consist of and have been formed of 
er which occurs in inorganic nature, so the forces which are 
Pjnherent in matter, have entered into the formation as well. If 
matter combines with other matter their forces unite to the same 
I total result, and this represents the new property of the resulting 
h'body — thus life and feeling are the new relative properties which 
jdbumen molecules obtain under certain circumstances. £xpe- 
■rience shows that spiritual life is everywhere connected in the 
■'most intimate manner with natural life and that the one influences 
I the other and cannot exist without the other. As everywhere in 
nature forces and motions are united only with material particles, 
I «> the spiritual forces and motions only appertain to matter, i.e.., 
ihey are composed of the general forces and motions of nature 
nd are connected with them as cause and effect. No natu- 
llist can avoid the idea of a causal conception of this nature, 
fUiless he becomes unfaithful, consciously, or unconsciously, to his 
t principle. The problem is therefore to understand how the 
2^& of inorganic matter combine in matter and form into 
inisms so that their result represents life, sensation, and con- 
tDousness. The solution of this problem is very remote ; but it 
k yet possible. 

The mind can indeed be looked upon as the secretion of the 
ubstance of the brain in the same v/ay that the gall is the secre- 
Wn of the liver as K, Vogt, and previously Cabanis had said.i | 
According to Niigeli, Du Bois Reymond says the finite mind as ' 
Khas developed itself through the animal world up to man, Is a 
'double one : on the one side Is the acting, inventing, unconscious 
material mind which puts the muscles Into motion and determines 
the world's history; this Is nothing else but the mechanics of 
atoms and is subject to the causal law ; and on the other side the 
inactive, contemplative, remembering, fancying, conscious im- 
material mind which feels pleasure and pain, love and hate ; this 

: to xee tlie rimililude, Ibe gnll \s an objcctlce proii^ntment pioceed- 

sriul Bubilunce through *itsl nctinn. The uitnd is not nn ohjpitivu 

mlniMtt, hnw it ahould follow lu s mnterial coneeiiuent Iiom & Dm^e^\i!.^ f-aV 
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one lies outside the mechanics of matter and cares nothing for 
cause and effect. 

Generally both sides of the mental life are called mind. If the 
separation existed as described, this would be truly the unintelli- 
gible secretion of the material mind, or of the atoms of the brain ; 
It would not be anything but the useless ornament of this material 
mind, its in&llibly following unreal shadow, because as standing 
outside the chain of cause and effect, it is powerless and without 
nfluence upon actions ; without it the world's history would have 
run exactly the same course ; therefore without a conscious and 
perceived mental life we should have thought, done, and spoken 
everything, but only mechanically, and not otherwise than a very 
artistically-invented dead automaton would think, act, and speak. 
Can we imagine that so many occurrences which most evi- 
dently resulted from sensation and consciousness, have some 
other sensationless and unconscious origin ? can we imagine that 
sensation and consciousness are so entirely useless, whilst every 
where utility is so evidently prominent in organic nature, that so 
useless and superfluous a phenomenon should occur just where we 
expect the greatest utility? Can we imagine that the causal 
principle which governs the whole of nature fails us just at the 
most important part ? Can we imagine that organised matter 
accidentally and without cause acquires a property (sensation and 
consciousness) and loses it again accidentally ana without effort, 
because in the ovum and in the embryo the conscious and per- 
ceived mental life would not be present, it would arise gradually, 
it would be lost in every sleep, obtained again more or less 
completely in the waking state, and be annihilated for ever in 
death ? 

It is quite correct for Du Bois Reymond to say we can only 
know the material conditions of mental life ; but how life results 
from those conditions remains a secret to us for ever. It would 
be an error to suppose that we generally understand the origin of 
natural life from its causes. In all purely material phenomena 
we find the same barrier as in the mental ones. In the inorganic 
world the cause is lost in the effect ; but we cannot understand 
the nature of the transfer. We know that two bodies which are 
apart, if there be no obstacles, approach one another until they 
touch; what induces the mutual motion is just as unintelligible, 
and will remain just as eternal an enigma as the origin of 
sensation and consciousness from material causes. The view is 
generally held, that nature in her simpler inorganic phenomena 
offers no difficulties to our conception. Whereas, in reality, the 
difficulties everywhere are the same m ptmci^le. Mental life is 
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known by subjective experiences, and these Nageli traces from 
irritations which produce sensations^, whether in plants or animals, 
and he sums his conclusions by saying, sensation is therefore a pro- 
perty of the albumen molecules, and if it be granted in the case 
of the albumen molecules, we must grant it likewise to the mole- 
cules of all other substances. If the molecules feel something 
which is related to sensation, then this must be pleasure ; they can 
respond to attraction and repulsion, we follow their inclination and 
disinclination; it must be displeasure if they are forced to execute 
some opposite movement, and it must be neither pleasure nor dis- 
pleasure if they remain at rest. We have the gratification and 
offence of the molecules, but these different sensations are neces- 
sarily unequal with regard to conditions and intensity according to 
the forces acting. The simplest organizations which we know are 
the molecules of chemical elements, and, therefore, simultaneously 
influenced by several qualitatively and quantitatively different sen- 
sations which agglomerate to a total sensation of pleasure and 
pain. 

If we look upon mental life in its general significance as the 
immaterial expression of material phenomena ; as the mediation 
between cause and effect, then we find it everywhere in nature. 
Mental force is the capacity of material particles to act upon each 
other ; the mental phenomenon is the manifestation of this action 
which consists in motion. So changes of the position of material 
particles and of the forces lead to new mental occurrences. 

The cogency of the argument as to the materiality of the 
mind is summed in the following conclusions (which I have 
italicised) ; Just as the stone would not fall if it did not feel the 
presence of the earthy so the trampled worm would not wriggle if it 
had no sensation^ and the brain would not act reasonably if it had no 
consciousness. We are then told natural science must be exact ; 
must rigidly avoid everything which oversteps the limits of the 
finite and intelligible^ and must proceed in a strictly materialistic 
manner J because its sole object is finite force-endowed matter. All 
that is eternal and stable, the how and the why of the universe, 
remains for ever incomprehensible to the human mind, and if it 
tries to overstep the limits of minuteness, it can only puff itself 

1 Erasmus Darwin in his work ' Zoonomia,* published at the end of the last 
ceotary, draw;i i<iniilar deductions — ^be does not say pleasure and displeasure, but' 
pleasure and pain — commencing in irritation, and so on. Bain, in ' Bodt/ and Mind/ 
fett forth somewhat similar ideas. Have we then three thinkers independentlji 
tnifing at the same conclusions ? Such coincidences do occur, but tbey are not veryr 
frequent. Erasmus Darwin, although not a materialist, abounds in arguments (in^ 
Uteffort to prove the derivation of sensation and mind through irritations QTod\i.cv^^ 
piourare or pain), which mi^bt afford handy weapohs for malet\a\\«U^ «.x^\xm«\i\»%- 
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up to a ridiculously adorned idol, or desecrate the Eternal and the 
Divine by human disfiguration. Such are the reasonings which 
are to lead man to reject Du Bois Re]rmond's motto, Igmnwmms 
it tpiorahimui^ and adopt that of materialism, which, according to 
Nageli is, *^ we know and we shall know ^\ 

Haeckel on Evolution. 

No doctrine for the last decade has claimed such general atten- 
tion ; no other affects our important convictions so deeply as that 
of Evolution and the monistic philosophy united with it ; because 
by this doctrine the question of all quesdons can be solved — the 
fundamental question of the position of man in nature. The 
highest principles of all science must depend on the position which 
our advanced understanding of nature assigns to man. 

By the conception of natural selection in the struggle for 
existence, a firm foundation is afforded to biology in its depart- 
ment of morphology, Lamark, G. St. Hilaire, Oken, and Schel- 
ling have presented their conclusions. The natural philosof^y of 
V their time could only draw up a general plan of construction. 
Between 1830 and 1859 a stricdy empirical investment of nature 
was flourishing, and two principal branches of real natural history 
started from totally different bases. Lyell's geology, and the 
history of the development of living creatures, animals, and plants ; 
yet side by side with them stood the irrational myth, that every 
single species of animals and plants, like man himself, had been 
created independently of one another. The contradiction of the 
two doctrines, the natural development theory of the geologists 
and of the creation myth, was decided in favour of the former by 
Darwin in 1859. Since then it has been recognised that forma- 
tion and changes in the living inhabitants of the globe follow the 
same great eternal laws of mechanical development as the earth 
itself, and the whole world system. Comparative anatomy and 
the history of germs, systematic zoology and botany, cannot be 
explained without the theory of descent ; by it the relations of 
organic forms can be deduced ; by it alone can we understand the 
existence of rudimentary organs, eyes which do not see, wings 
which do not fly, muscles which do not move, and which most 
emphatically refute the old system of teleology^ because they prove 
in the clearest manner that the utility in the structure of organic 
forms is neither general nor perfect, that it is not the resSt of 
a plan of creation worked with an object in view, but necessarily 
caused by the accidental coincidences of mechanical causes.^ 

^ In the '*Reign of Law'* (p. 150 et, seq,) there is a description of the wings of birds ; 
if tbey be the ** mere accidental eoincidenceB of mechanical causes," we must exclude 
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In biology, the historical and historico-philosophical method 
"' "i the place of the exact mathematical. If the botanist fol- 

a »/ atlelligence ia naluit, andall iileaof sucU o fsrviaiivt fact ai taw teigi 

Itiug/raiH at> iitleUigful eauie. 
f Tbe birds' wings, icTietber the)- be long, sbarl, brand, ui nuriow, are Hxaotly auitetl 
in Bitgencies of Iba |)DsBea«ira. In ibe lirttiig tba body uS Ibe bird tlieru la ■ 
-RVantion of tbe ls\ia oS gravit)', tbe deud iiubaCnnce of tbo bird welgbing as 
sh IIS the living. How tfaeji Is Ibis coDtromnlion of a xpiicial Inw acbievuiJ I By 
a lover, nblcb it Ibe bird's wing. Tbe mecbunicui law in '■ a sniult amount of motion, 
or motion Ihniugb a ver; ninBll space, at tbe abort end of a lever produceii a great 
BlDDUiil of malion, or motion tbrough a long Hpuce at tbo opposite or longer end '' 
<ii. 151) 'I'biit U exactly tbe motion " transmitted '' to IbH eiid of n long wing. 
'I be alba troaa aUbrds sucb an example. Tbe biril sometimes accepts tbe aid of 
gmUj, sumelimes oppoaesit, aa I* exempiifietl in tbe power of exposing tbewingx 
at tbe exact angles wbicb produce tbe desired efl'ectt, and la on tbe samn meEhanlcal 
~^ ' ' ' I wbicb account for tbe nwlstlng force of tbe narrow blades of a screw 
Tbe quills of a bird's «tngs nt Ibe lower ends are called ;)runan«, tboie 
^iathB raid win aeemdaries. and tbosc next tbe body lerliariea. " Tbe motion 
ffi bird's wing Increases from ttsmiaimuai at tbe ibouider paint to i la maximum at 
S flp." Tbe propelling power of a bird's wing is dblinct from tbe austatning 
— r, "and depends on tbe reaction of Ibe air escaping baclinrnrda.'' " Tba 
nllcnlnr stroke . . . . b«s tbe doable eSitct of bolb propelling and 
lining ... - thla bringn two different fnrcea to bear . , . . a direction ' 
'1 and one forwards," and arlaes fraai wbat mecbaniclans call ''tbe jlaral- 
) o( forces." A kestrel will bang in air In a balf gale ol wind, " wltb 
liluldoee to its body, wltb no visible muscular motion." so nice ' liibendjasl- 
A of poaitlon ' to produce tbls exact balance." Tbe change of position results 
■l.&»watd motion. Tbe tail of a bird bni not a function nnnlogoua to tbal of 
■kiudder ol abip ; |t asalsbi In tbe turning motion " and serves to Uap Ibe way 
■ tte bird" when It rlnu or (urns to take a new direction, and aL<o serves as a 
ntMHM. " The whole order of nntore is contrivance," and " that kind of arrange- 
lull by which tbe uncbungeable demands of law are meL" Tbe dlstlnntion 
" — in a bird nnd a balloon is, birds fly, balloons Hoal — tbe nctive and jiHaaive 
uitiitions of force. Tbe heron, one of Ibe slowest in fllgbl, is compoted to 
' HD 340 lo HQD movement* in n minute, wltb some other birds tbe velocity la 
tbe eye cannot follow it, ... . tbe vibration of the wings leaving only a 
nturewlon." Connected wltb tbe forces (aupiv), the explanation of fligbt 
. —When ablrdsupporlsilselfbylhedowowurdstrokeoftbewlngf, Itmuat, at 
■ and of each stroke, lift the wing upworJn to tbe apparent danger of the neuliall- 
H of tbe force " for It must be made wltb eijual velocity, and, if it required 
^ fcteo il mual produce equal realslance and an equal rebound from tbe elastl- 
tfot tbe air." Tbeditncuity is araded— ^rsf, by tbe upper surface of tbe wing 
oilte«, Ibe under surfnce concave. Tbe air struck by the concave iiirfuce Is 
_-jd up. whilst tbal struck by tbe convex surface escapes on alt tides. Seconill!/, 
t feathers of tbe bird's wing are made to anderlap each otber, so that In the 
MRunlatroke the pressure of iiir cluees Ibem against each otiier, and conietls the 
la Mrtei into u connected membrane, Ibrough which the iiir cnnnol escape .... 
« upward stroke tbe same pressure bus a precisely rotetse ellisctt it opens the 
IM«, separates them from each other, and converts each pair of feathers Into ■ 
■cUng valve, through which Ibe air rushes at every point." Thus the vame 

' '■ at one time a close continuous membrane Impervious to air, at another 

Iscon nee ted joints, through tbe Interstices of which tbe air passes witbont 

ince, " tlio machine being so adjusted that when pressure is required, 

mm of pressure Is adduced, and when it is to he avoided. It is avoided "^ 

jf the continuous membrDoe into open valves.'' Thus is contrndicted tbi 

atUuDchei.thattbemeiibsDlciJcoolrivanees found In nature aiQ'* nQ\\.\toiB»M.\.va\' 

' gfi»rlon irorked wltb an object In view." Bal (ot Uie s«<va.e'n<»i a\ 
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lowed the formation of the plant from the seed, and the zoolo- 
gist from the ovum they considered the morphological task com- 
plete by observing the hispry of these germs. WolfF, Baer, 
Remack, Schleiden, and the school formed by them, understood 
until lately the individual ontogeny exclusively. Now the 
mystery of germs no longer confronts us as unintelligible. 
By the laws of inheritance, the changes of form the germ passes 
through are but an abbreviated repetition »of the corresponding 
changes of form which the ancestors of the organism have passed in 
the course of many millions of years. If an egg is placed in 
the incubator, and in twenty-one days a chicken creeps forth, we 
are not astonished. The simple cell leads to the two-leaved 
gastrula, then to the worm-shaped and skull -less germ, thence to 
the further germ-forms, which, on the whole, shoW the organiza* 
tion of a fish, an amphibian or reptile, and lastly that of a bird. 
The series of the germ-form of the chicken gives a sketch of its 
ancestors. 7he history of the germ is an extract from the history of its 
ancestors occasioned by the laws of inheritance., 

The phylogenetic interpretation of the ontogenetic phenomena 
is up to the present time the only exposition of the latter j their 
common object is the investigation of historical events which 
happened in the course of many millions of years before man 
lived on earth. Phylogeny uses these historical archives in the 
same manner as other historical disciplines do ; as the linguist, by 
the comparative investigation of living languages, proves their 
origin from a common ancestral language. Only the ignorant 
smile incredulously when it is said the chain of the Alps is but 
the hardened deposits of the bottoms of seas ; the nature of the 
fossils they contain admits of no other explanation. The hypo- 
theses of Phylogony and those of Geology differ in that those of 
Geology are more simple. The question of the origin of man is 
decided by the theory of evolution, or doctrine of descent. If 
the theory of evolution be true, if there exists a natural philogony, 
then man has resulted from the form vertebrata^ from the class 
mammalia^ from the sub-class placentalia^ from the order apes. 
All attempt to shake this deduction, from the evolution doctrine, 
is futile {vide infra^ p. 80). The phylogenetic archives of compara- 
tive anatomy, ontology and palaeontology speak too distinctly in 
favour of an identical and uniform descent of all vertebrata from 
a single ancestral form, to permit our having any doubts now, 
thanks to the most illustrious morphologists, Gegenbaur and 
Huxley. It is often supposed that only the origin of the human 

Jn tbe union of forces, ihQ flight of the bird ^rowld have been an impussibility, and 
without an inteUigent ammgement of all its parVa \t iie\ei cowY^iYiaxeVteefi. 
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riiod)' is explained, but not that of our spiritual activity ; in the 
I Akc of this objection we must remember the physiological Jact 
' that our intellectual life is inseparably united with the organiza- 
tion of our central nervous system, which is composed exactly like 
that of all higher vertcbrata and originates exactly in the same way. 
Whatever we may imagine to be the connection of soul and 
body, of mind and matter, so much results from the evolution 
doctrine that at least all organic matter — if indeed not all matter — 
is in a certain sense animated. Microscopical investigation dis- 
closes that the anatomical elementary parts of the organism, — 
cells — universally possess individual animated life. Since Schleiden 
founded the cell theory for the vegetable kingdom and Schwann 
applied the same to the animal world, we ascribe to these microsco- 
pical liie-beings an individual and independent life. They are the 
elemcntaryorganismsof BruckeaiidofVirchow(Cr//u/ar/*tf(Wo^j') 
Naturalists now consider the cells no longer as the dead passive 
building stones of the organism, but as the living active state 
citizens of the same. This conception is confirmed by the study 
of infusoria, amoeba, and other unicellular organisms — here we find 
with the single cells, living in isolation, the same manifestation of 
soul-life, sensation, conception, volition, and motion, as with the 
lighcr animals, composed of many cells, and the soul-life of the cell 
'» tied to the cell substance — protoplasm. In \.ht moaera we see 
gle detached pieces of protoplasm possess motion and sensation 
ethe wholeceil. Accordingly, we must suppose that the cell-soul, 
e foundation of empirical psychology, is a compound itself, viz. 
e total result of the psychic activities of the protoplasm mole- 
I, which we will shortly call /)/i;Wi(/«/^, The plastidule-soul 
d therefore be the last factor of organic soul-life, 
odern organic chemistry shows that the peculiar physical and 
IwDlical properties of an element, of carbon, in its complicated 
wnbination with other elements cause the peculiar physiological 
■ properties of organic compounds, and before all others of proto- 
I plum. The monera, consisting exclusively of protoplasm, forms 
Bthe bridge over the deep chasm between organic and inorganic 
luturc. If, in spontaneous generation, a certain number of carbon 
I atoms unite with a number of atoms of hydrogen, oxygen, nitrogen, 
I and sulphur, to fi>rm the unity of a plastidule, we must regard 
1 die plastidule-soul, i.e. the total sum of its hfe activities, as the 
I accessary product of the forces of these united atoms. In this 
t extreme psychological consequence of our monistic doctrine 
,-volutioD we meet with those old conceptions of the anima- 
n of all matter, which .ilrcady in the philosophy o^ \lcT(^OCT\v^aa, 
^ruBo, Leibnitz, and Schopenhauer, have fe\juiNw\ci. 
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expressions, because all soul-life can finally be reduced to thi 
two elementary functions of sensaticn and motion; to their re- 
ciprocal action in reflex motion. The simple sensation a 
inclination and disinclination, the simple forms of motion^ 
attraction, and repuffion, these are the true elemenis out of whicti 
all Eoul activity is built in infinitely varied and complicated com- 
binations. Monism avoids the one-sidedness of materialism, as 
well as that of spiritualism, it unites practical idealism with theon 
tical idealism, it combines natural science with mental science, 1 
form an all -comprising uniform, general, or total science. 

The recognition of common simple causes for the most varyin] 
and complicated phenomena leads to the simplification, as well a 
to the deepening of our education and culture ; only by causal 
conception dead knowledge becomes living science. Not the 
quantity of empirical knowledge, but the quantity of its causal 
conception is the true measure of the education of the mind. 
The conclusion of the lecture was a comment on Theology, &c, 

VlRCHOW ON THE LlBERTV OF SCIENCE IN MoDERN StATES* 

Vichow, in his address, comments on those of Niigeli : 
Haeckel, denying their conclusions because not founded on scien« 
tific data. 

In celebrating the fiftieth anniversary of this association, it i$ 
becoming to remember the change which has taken place in 
Germany since the days when Oken assembled the German 
naturalists and physicians for the first time. In 1822, the timeo 
the first meeting at Leipsic, it was thought to be so dangerous t< 
hold such a meeting, that it was held in perfect secrecy, Indeed^ 
the names of the Austrian members could only be published in 
r86i. Oken, the valued teacher, died in exile, in the same 
canton in Switzerland in which Ulrich von Hutten ended his life, 
full of troubles and contests ; the exile of Oken will remain the 
signature of the time we have gone through, and we should 
remember he bore all the signs of a martyr ; we shall point to hiai 
as one who with his blood conquered and obtained for us thtf 
liberty of science. It is now easy to speak of the liberty of science 
when in calmness we can discuss the highest and most difficult 
problems of life and the hereafter. We have arrived at a poinr 
when it becomes necessary to investigate whether we may hope to 
retain securely the possession we enjoy, and we ought to ask our- 
selves what we are to do to maintain the present state of things. 
For the present we have nothing more to ask, our special task is 
to render it possible — through our moderatian^ through a certain 
v/tA regard te penonal ofiniotis and prtditettioni — ^Avm.'&« 
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[ &vorable dispositions now entertained tDw:irds 
I to the contrary. In my opinion we are really in danger of doing 
harm to the future by using too amply our liberty in the arbitra- 
riness of persona! speculation which now claims prominence in 
majiy domains of natural science. In reference to the address 
of Nageli I should like to adduce a few practical incidents from the 
experience of natural science and show how great is the difference 
between real science — for which alone we can claim the totality 
of our liberties — and that larger domain which belongs more to 
speculative expansion, which formulates a series of doctrines which 
are yet to be proved. There is a limit between this speculative 
domain and that which is actually proved and perfectly determined. 
The practical questions lie very near. Whatever is considered to 
be secured scientific truth demands complete admission into the 
scientific treasures of the nation. This the nation must admit as 
fart of itself. In this lies the double promotion which natural 
(science offers. On the one hand, the material progress made; on 
the other, the mental importance is similar. Where scientific 
ftruth is completely proved every one can convince himself of this 
h,andthen itwillbecomeapartof histhought. Each essentially 
■ truth must necessarily influence the whole method of the 
I Conception of man- — tiie methtd of thinking. 

By the examinations of the human eye, microscopically and 
mically, we have learned to know its vital qualities and phy- 
sical functions ; at last, by the discovery of the retina purple, 
: learn in a perfectly certain manner how the action of light 
ikes place in the interior of the human body, and it is quite an 
Intside organ of the human body, not the brain, but the eye, which 
Btperiences this action. We learn that the photographic process 
not a mental but a chemical phenomenon, which occurs by 
e help of certain vital processes, and that in reality we do not 
e external things, but their images in our eye, and are thus 
nibled to separate the purely mental part of vision from the 
rely material. I may therefore say that each true step of pro- 
as in natural knowledge produces new conceptions, new trains 
tf thought, and nobody can avoidplacingeven the highest problems 
tf the mind in a certain relation with natural phenomena. 
[ There is a practical consideration nearerto us. When we con- 
T the educational movements, the question arises — What is to 
ie taught \ If natural science demands to be admitted into edu- 
lationjSo that its fertile materials may be early inculcated, the 
fcuettion is — What should be the demand ? for it is not, as Professor 
naeckel says in the matter of descent, a question (ot l\\c ^i'i- 
ijf it be as certain as he thinks, it wou\d totce ws 'tV 
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mission consciously or unconsciously, according to the bias of the 
teacher. He could not ignore his own knowledge, if, indeed, he 
did not know where man goes to, he would at least believe he 
knew certainly, exactly how man had originated, and how in the 
course of years the progressive seriesshaped itself, and I should say 
if he did not demand its admission into the educational series it 
would be accomplished. 

When I promulgated the opinion I held in opposition to the 
theory of development of organic life then held, that each cell , 
had its origin in another cell, and I still consider it correct 
there were not wanting those who extended the doctrine lai 
beyond the limits I intended, I have received the most wonderful 
theories based on the cellular theory, as that the heavenly bodieaf 
represented so many cells flying about universal space, and playing 
a part similar to that of the cells in our bodies. I do not say they 
were simpletons, for I gathered that many cultured men had enter- 
tained the idea, and could not understand that the heavenly pheiKx 
mena were based on something else than the utility of the humail 
body. And in order to gain a monistic conception, the idea wai 
arrived at that the heaven must be an organism. I cite this M 
show how our doctrines are enlarged, and how they may return t< 
us in a form frightful to ourselves. Imagine how the theory a 
descent may be shaped in the head of a Socialist ! 

I am not afraid of the charge of ha!/ inoivUdge, nor of tJi 
inquiry of one of our liberal journals " whether one of the grea 
feults of our time, Socialism, was not based upon the diffusion c 
half knowledge." All human knowledge is only piece work ; w 
only possess pieces of science, for none here is able to represenl 
each science in the same light. It is exactly because they haw 
developed themselves iji a certain one sided direction that wi 
esteem the special scientific men so highly. In other fields wi 
are all in half knowledge, as it were. I have tried to obtau 
chemical knowledge, but I feel incompetent to sit down at i 
meeting and discuss modern chemistry in all directions, yet I havi 
progressed so far that a chemical novelty does not strike nie as \l» 
comprehensible, but I have to learn and relearn. " That whicl 
honours me is the knowledge af my ignorance." 1 must do as ever] 
one else does who enters the domain of science. The error is it 
not remembering that it is impossible for any single person t< 
command the totality of all these (scientific) details. We get fi 
enough to know the foundations of natural science. Every time w 
find a gap in our knowledge we should say, " now we enter j 
domain quite unknown to us." If everyone were sufficiently 
j^^rp of this he would own it is a dan^etuus tYiivi^jto ixsw g 
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elusions with regard to the history ot a!l things when he is not even 
master of the material from which the conclusions are to be drawn. 
It is easy to say a ce!i consists of small particles called plasti- 
dules, composed " of carbon, hydrogen, oxygen, nitrogen, and 
sulphur," endowed with a special soul, the sum of the forces the 
chemical atoms possess ; it is possible but unapproachable for me. 
Until it be defined, in a manner i can understand, how by the com- 
bination of these elements a soul results, I am not justified in in- 
troducing the plastidule-soul into the educational programme,or in 
■askingthat it be recognised as a scientific truth. Before it can be said 
s modern science, it should be completed by a series of investiga- 
tions, for thus only can the doctrine be confirmed. There are in 
•Xicc many problems which are long in suspense before a true 
olution can be found. It docs not follow that when they are 
nly speculation or presentiment they should be taught as scientific 
The doctrine of the contagium animatum loses itself in the 
lirity of the middle ages. In the sixteenth century works 
xist which place the dogma as a certainty of fact, as now-a-days 
'e plastidule-soul is set up. More than two centuries have passed, 
jnd we now find in the nineteenth century some cantagia animata, 
nt by bit, but the end of the proof is not yet. Cattle disease 
ind diphtheria are diseases caused by special organisms we know, 
pill we must not say ail contagia, or even all infectious diseases, are 
led by living organisms. The doctrine formulated in the six- 
fa century has emerged again and again in the ideas of men, but 
miy in the second decade of this century that more positive 
fehavebeenobtained, andit isnowonly weinfer,in thesenseof 
I inductive extension of our knowledge, that all contagia and 
2 are living organisms. Even those who go not so far, 
ret said they resemble living beings very closely, and have pro- 
tich weknowin living beings only; they have waited until 
S afforded, and this caution commands reserve even now. 
c presents a number of facts which teach that similar phe- 
n happen in very different ways. When fermentation was 
3 the presence of certain fungi, it was open to Imagine all 
itions happen in the same way all those processes included 
■lytic " which occur in the animal body as well as in plants. 
, we know, has nothing to do with fungi, although 
ssing catalytic properties. If the saliva changes starch and 
E into sugar, when we eat, this new formation takes place ; 
t takes part in this nor in any fermentation in urgani 
t arc chemical substances which, much in the same way, 
I the interior of the fungus, bT\n^ aNjom fee 
III the one case the process \s conucttti NJ'S^ 
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a certain vegetable organism, whilst in the other it takes place 
simply through a liquid. Each single case should be examined, 
whether the supposition, highly probable, be true, and whether it 
be justified by facts. Among infectious diseases there is poisoning 
by snake-bites ; this is compared with those diseases termed infec- 
tious (for infection does not signify much else than poisoning) ; 
after a snake-bite the phenomena which occur might be sup- 
posed to be caused by fungi producing the change in the organs, 
for certain forms of snake poisoning resemble certain forms of 
septical infections, and yet there is no cause to suspect the impor- 
tation of fungi, whilst in other cases the importation is recognised 
and acknowledged. 

There are numberless instances in natural science which should 
constrain us to confine the validity of doctrines to what we c; 
prove, and not by induction to extend it because there is pro 
in one of several cases. Nowhere is the necessity more expressive 
than in the field of the theory of evolution. 

The question of the first origin of organic beings is extremely 
old. The old popular doctrine was that things of life could pro- 
ceed from a clod of clay. The doctrine of gene-ratio aqurvoca 
and that of epigenesis are closely connected. With Dar- 
winism the theory of spontaneous generation is taken up ; th« 
idea is very seductive, a series of living forms from the protozoa 
to the highest organism, and connected with the inorganic worlda' 
This is that tendency to generalization which has found place in^ 
speculation at all times, and extends even to the most obscuPp 
periods. We have the desire not to separate the organic world 
from the Universe as a something' divided from it. In this sense 
carbon and company has separated itself from ordinary carboi; 
and founded the first plastidule under special circumstances. The 
beginning of our real knowledge of higher organisms dates from 
the day when Harvey said Omne vhum ex avo^ although incorrect 
in its generality, for a whole number of generations exist without 
mia. From Harvey to Von Siebold, who obtained the genera] 
recognition of parthenogenesis, there lies a whole series of increase 
ing restrictions. It were ingratitude not to acknowledge in th 
opposition which Harvey assumed against the old generatio lequivtic 
the greatest progress has been made. In the place of a singl 
scheme we have a variety of data, but we have no uniforiti 
system which explains, once for all, how a new animal begins. 

Gensratio aquivaca has many times been refuted, nevertheless it 
faces us again. No single positive fact is adduced to show it ever 

^axlefsajs be canaol liriil in Uarvey'a woi\tBttieii^\Qm,bM»,\\ia?^ 
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kccurred. Nevertheless we do want to form an idea how the first 
jtrganic being i-ua/rf have originated i;i iVj^/A; nothing remains but 
'pontaneous generation. I do not wish to heheve 2 special creation 
bcisted. If I want to form a conception in my own way, I must 
brm it in the sense oi generatia aqu'ivoca^ although there is no proof 
nf it' ^^ always have our weapons in ourselves to fight that not 
justified. To be outspoken, we must own Naturalists have a 
slight predilection for generatio aquivoca. It would be very beau- 
tiful if it could be proved. Proofs are still wanting, but if any 
kind of proof could be successfully given we should acquiesce, 
but then we should have to continue our investigation, because no 
one will think that spontaneous generation is vahd for the totality 
of organic beings. All attempts to find a certain basis for 
gincratio eequivoca in the lowest forms from the inorganic to the 
organic world have failed. It is doubly dangerous to demand 
that this ill-reputed 'doctrine should be adopted as a basis of all 
conceptions of life. With the Bathvbius the hope has again vanished. 
As to the connection between the organic and inorganic we know 
nothing. Supposition may be set down as certainty ; our problem 
as a dogma that cannot be admitted. Just as in the progress of the 
doctrines of evolution it has been found more certain to analyse 
the original doctrine part by part j we shall have to keep apart 
the organic and inorganic things in the old way — not prematurely 
throw them together. Nothing has been more harmful and dan- 
gerous to natural science than premature synthesis. Father Oken 
was damaged in the opinion of his contemporaries and the following 
generation, because he admitted synthesis to a greater extent than 
a stricter method would have allowed. We must not forget that 
every time a doctrine which has assumed the airof a well founded 
and reliable one, claiming general validity, turns out faulty in its 
outlines, or is found arbitrary and despotic in essential points, 
numbers thereby lose their faith in science. " You are not sure 
your doctrine which is called truth to-day is not a falsehood to- 
morrow ; how then can you demand that your doctrine can be- 
come the object of instruction and of the general consciousness ?" 
If half knowledge be the characteristic of all naturalists, then in 
the lateral branches of their science they are only half knowers. If 
the true naturalist is aware of the limit between his knowledge and 
his ignorance, he must confine his claims with regard to the public 
in demanding that only each investigator can designate as reli- 
able (ruth ; that which is confirmed truth only should be admitted 
' e plan of education. Generally, a distinction alone is madi 
;n objective and subjective knowledge, but there is atv inlet 
•A,p»rt — Siii^f. It exists in science, witb t\\e d\Setent& \JkW. 
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its application is to other things than religion ; every man instructs 
himself by means of tradition. The cause in the human mind is 
a simple one, and carries the method it follows in one domain, 
finally, into all others. Each creed has its peculiar historical side, 
and in the garb of an objective fact it appears with certain proofs. 
This is the case with the Christian,the Mohammedan, with Judaism 
and Buddhism. On the other side we find subjectivity reigns ; there 
the individual dreams^ there visions come and hallucinations. All 
this we find in natural science ; there too we have the currents of 
dogma, there too we have the currents of the objective and subjective 
doctrines. First we try to reduce dogmatic currents. The 
aim of science has been the conservative side. This side collects 
the ascertained facts with the full consciousness of proof This side 
adheres to experiment as the highest expression of proof This side 
in the possession of the scientific treasury, has always grown larger 
and broader at the expense of the dogmatic stream. 

Only thirty years ago the Hippocratic method of medicine was 
spoken of as something sublime ; it is now annihilated nearly down 
to the root. During the last seventy years the science has under- 
gone a complete reformation, and at the end of the present century 
the objective current will probably have consumed the dogmatic 
one. In this science, any one who wants to speculate, plenty 
of opportunity is offered. I do not go so far as to make ''the 
inhuman demand,'' that every one is to express himself entirely 
without any subjective vein, but I do say, we must teach a know- 
ledge of facts in the first place, and if we go further must say, 
'' This is not proved, but this is my opinion, my idea, my theory, 
my speculation." This we can do only with those who are edu- 
cated and developed. We cannot carry the same method into 
elementary schools, and say to each peasant boy, *' This is a fact, 
that we know and that we only suppose." On the contrary, that 
which is only known and that which is only supposed, as a rule, get 
so thoroughly mixed that the supposed becomes the main thing, 
and the really known appears of secondary importance. We 
cannot give facts only, they must be arranged in systematic order. 

Professor Nageli has discussed in a philosophical manner the 
difficult questions he has chosen, but he has taken a step extremely 
dangerous. He has done in another direction what in one way is 
done by the generatio aquivoca. He asks that the mental domain 
shall be extended, not only from animals to plants, but finally that 
we shall actually pass from the organic world into the inorgianic with 
our conceptions of the nature of mental phenomena. All this may 
he very fine and excellent, and may after all be quite true. It may 
^^. Is there any scien ti fie necessity to exteivA t\ve doxivaitv oC ttvental 
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phenomena beyond the cirde of those bodies in which we see 
them really acting I I have no objection that carbon atoms should 
have a mind, or that they obtain a mind in their union in the 
plastidule association. I do not know in what 1 am to recognise this. 
It is playing with words. If attraction and repulsion are declared 
to be mental occurrences, then mind ceases ta he mind. The human 
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mind may eventually be explained in a chemical way, but it is not 
our task to mix these domains. We shall not advance unless we 
limit the domain of mental phenomena to where we perceive it. We 
are not to suppose mental phenomena where perhaps they may if, 
dthough we do not notice them perceptibly. There is no doubt 
the whole sum of mental phenomena is attached to certain 
'■ animals, not to the totality of organised beings, not even to all 
animals generally. I admit that certain gradual transitions, certain 
points can be found, where from mental phenomena we get to 
phenomena of a simply material or physical nature. I do not 
declare that it will never be possible to bring psychical phenomena 
into immediate connection with physical ones, but I say at present 
we are not justified in settling dawn this possible eonnection as a 
icitntific doctrine. We must distinguish between what we want 
to teach and what we want to investigate. 

At this moment there are few naturalists who are not of opinion 
that man is allied to the rest of the animal world, Vogt is of 
opinion that a connection will be found, if indeed not with apes, 
then perhaps in some other direction. I should not be alarmed 
if proof were found that the ancestors of man were vertehraied 
I animals. I woric by preference in the field of anthropology, yet 
^H/ must declare that every step of positive progress which we have 
^Buifr in the domain of prehistoric anthropology has really moved 
^KfffAn- away from the proof of this connection. Cuvier maintained 
^Kn the quaternary period man did not exist ; but now quater- 
' nary man is a real doctrine, tertiary man a problem, and yet there 
ire questions in discussion for the existence of man during the 
tertiary period. Even ecclesiastics admit, as Bourgeois, that 
man existed in the tertiary period. Quaternary fossil man we 
find just the same as ourselves. Only ten years ago, when a 
skull was found in peat, or in the lake dwellings, a wild and unde- 
veloped state was seen in tt. We were then scenting monkey air^ 
tut these old troglodytes turn out to be quite respectable society. 
Our French neighbours warn us not to count too much on these 
big heads ; it may be possible the old brains had more intermediary 
'iseue than those of the now day, and that their nerve substance, 
lotwithstnnding the size of the receptacle, remained at a low 
■of development. Comparing the total ot ioss\V wa» ^a\iivi 
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with the existing types, we find that in the present there is relatkfefy 
41 much htrger manher §f lower types than there were in that peri^. 
In the fossil types the hwer developments are ahs$lMtefy wanting. 
That only the higher geniuses of the quaternary period were pre- 
served I dare not suppose, but this can be said, that one fossil 
monkey skull or ape-man has never been found. It is possible 
in some special spot on earth tertiary man lived, for the reoiarkable 
discovery of the fossil ancestors of the horse in America, firom 
which the horse had entirely disappeared, gives countenance to the 
idea. It may be that tertiary man has existed in Greenland or 
Lemuria and will be brought to light somewhere or other. IFe 
xannot teach ^ we cannot designate it as a revelation of science y that 
man descends from the ape^ or any other animal. Bacon said, with 
perfect truth, '' scientia est potentia ** (knowledge is power), but 
the knowledge he meant was not speculative, not the knowledge 
of problems, but the objective knowledge of fiicts. We shoiud 
abuse and endanger our power if in our teaching we do not hU back 
upon this perfectly justified, perfectly safe, and impregnable domain. 



The lectures concluded, I now advert to Haeckel's theory of the 
ancestral ape. The variations of the human form can be perpetuated 
.as six-toed and six-fingered, or spotted, or warted, &c. {Fide Law- 
rence's Lec.y vol. ii, p. 178), and by interpropagation such types may 
become heritable. If we carry the idea backward to the descent of 
man, what have we ? By the doctrine of evolution the animal which 
emerged from the animal is man,^ tailless or hairless — articulated 
speech, or brain power, or whatever be the differentiation — he is 
alone, and propagated his variety through the stock from which 
he originated. The variation eventuates in a species, association 
producing culture through the communication of ideas. If this 
variation occurred only once it is sufficient to account for all the 
races of man by the perpetuation of particular organized forms, 
or faculties. Some of the progeny would probably revert to the 

' Oiganic man has a similarity to other animals ; there is the same necessity for 
air, food, and sleep, digestion does not materially differ, the nutriments are converted 
into blood and distribnted by the arteries and veins through the system, the absorb* 
ents extracting and appropriating to each part those ingpredients adapted to their 
uses ; the parts of the body and modes of growth ; the bone, muscle, tendon, skin, 
hair, and brain, scarcely differ in their physical and chemical characters ; the secre- 
tions, as oile, tears, saliva ; the senses exhibited through similar organs, modified in 
species ; emotions, passions, and propensities, are manifested in the same way. Man 
divested of intelligence would be below the brute in instinctive capacity arid modes 
of defence and offence, and even " that instrument of instruments," the human 
hand, would aid but little without intelligence to direct its movements, nor physically 
^peaking would intelligence aid much unless the hand was present to be directed 
iu/i/, Bridg, Treat.), Oiganic man exceeds all animals through possessing the 
^d, InteJJectual man by possessing abstract m\nd. 
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ancestral type, some might inherit the form of both parents, 
others that of the more perfect organism. It is not to be supposed 
that one step produced the whole of the changes. Variations may 
be progressive and retrogressive and even the perfected type, in 
the earh'er variations, may have reverted to a type representing a 
degree in advance of the ancestral organism, but failing in the 
higher definition which constitutes man ; thus might be per- 
petuated an animal form of advanced structure. It is as easy to 
conceive the anthropoid apes were the abortive descendants of early 
man, as to suppose the ape was the direct ancestor of man, pro- 
bably they were a distinct variation. In either case we should 
have the vertebrated, erect and placental mammal, class homo. The 
brain of the ourang is that of a child in its earliest form, and as 
such it remains in the quadrumana ^ (arrested development, or the 
earlier brain-type — the assumption may be of either) . It is in perfect 
consonance with the needs of the creature, thus,^uld be an argu- 
ment against arrested development \ it is inst«Metive, impulsive, 
but not inventive, and fails in the constructive powers of the 
lowest classes. Huxley has shown there are essential differences 
in teeth and structure between man and the ape. It seems rash 
to assume that became the ape occurs in the same natural class as 
man that therefore he is man's ancestor^ or a descendant from man ; 
the original stock had probably diverging branches.- 

* Nature never elevates the bruin of an individual of a lower to that of a higher 
dan : thoagb the brain of an individual of a higher is frequently not developed 
beyond the degree of the lower, (Ktdd. Brid. Treat., p. 52.) The size of the 
kain does not appear to be connected with the dispositions or qualities of animals, 
for most opposites as to disposition piay class in reference to size as the tiger and 
deer, the hawk and pigeon. The proportional size of the brain with reference to 
liie of body gives a more uniform result ; thus a crocodile 12 feet, a serpent 18 feet, 
t tortle from three to five hundred weight, have their brain substance of half an 
omiee, whilst that of a sparrow in proportion is bigger than that of a man (i6. p. 5%). 
The trae criterion appears to be the convolutions on its surface. Peschel says of 
He ape, " the brain of a child with the jaws of an ox*' (The Races of Man, p. 4). 

All birds which use their claws as hands, as the hawk, parrot, and cnckoo appear 
■ore docile and intelligent. The gregarious tribes have more of acquired know- 
ledge (Zoonomia, vol. i, p. 199). 

' Apes always tread either on the outer edges of their soles .... or on the 
hda of their bent finger-joints. Man in contrast with the ape stands, walks, 
jinpt, dances, climbs, swims, rides, sits and can remain for a long time in an inde- 
jmdent position.'' " Although the dentition of man and the apes of the old world 
ii my iimilur, differences occur; the permanent canine tooth is developed in us 
fcefora tbe last molar teeth, the front before the back ; in the apes on the contrary, 
tiw development of the canine teeth forms tbe conclusion of dentition and tbe second 
\mk molar teetb appear before the front ones. Finally the early disappearance of 
tkt imter-maxitUny bone in tbe human infant may be cited as a distinction." '* At 
Ibe time of birth tbe gap between the child and tbe young of the ape is rtry 
■mow • • . / tbe brains of children and young apes approach very closely in size, 
Wt of all parts of the body tbe brain of the ape grows least, and although the brala 
•f tfao onthropomorphoas ape cootaina aJl tbe main parta o( \\i«i YixxmMi i\l\]&\,\\% 
<tmibpment nennibeless aanumea quite another direcUon. . . . • 'B«\o\« >^« 

6 
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If we run through the characteristics of the races of man we 
find variations minute in degree but with such marked diflFerences, 
that some one (probably Vogt) said if naturalists were considering 
any other creatures than man they would pronounce them to be 
of distinct species. We know not what was the origin of man, 
all rests in hypothesis, but we may assume that as development is 
the order of nature, that by differentiation, however induced, the 
witless Vedda may become the parent of a highly gifted intellec- 
tual race ; as the bow-shanked, coloured negro, by a succession 
of judicious crossings becomes the straight-limbed white- 
skinned Caucassian. We judge only by that we find. Race 
may merge into race as animals into species, but we miss the 
intermediate links. In this view the races of man may have 
originated from a single pair, or more probably from an indi- 
vidual. This is supposing that the variation occurred but once ; 
but for such an assumption there appears no warranty. Thus by 
generation through a lower grade Man and the Gorilla may be 
the offspring of the same parental stock differentiated in structure 
and intelligence. We have not a few thousand years only to 
work these changes, but aeons on aeons. 



CHAP. III. 

Hypothes^ and Philosophies. 



In nature we have everywhere unconscious selection,^ as we 
have chemistry by affinities. As a mechanical illustration 
there are the dunes heaped on the shore on parts of the Bay of 
Biscay by the force of the wind and waves, and so it may be 
natural selection acts by an amalgamation and differentiation of 

change of teeth has begun, the brain of the ape has usually attained its completion, 
whereas in the child its proper development is just then actively beginning. Their 
development is directed to different ends, and the longer they advance towards these 
«nd« the greater are the contrasts, {Peschel, Races of Many p. 3, 4.) 

The assertion that there has been a tailed race of man, defended by MonboddOy 
Lawrence shows to be a pure fiction {Lectures, vol, ii. p. 160). In his lecture on 
the erect attitude i)eculiar to man, he enumerates the distinctions between the bones 
of men and animals, (i6. p. 118, et seq.) In proof of the distinction between men 
and all other animals, he says ** no animal except man .... could support the 
body in equUibrio on one foot only " {ih, p. 146) and no other animal has buttocks. 

^ ** Every gland seems to be influenced to separate from the blood or to absorb 
from the cavities of the body, or from the atmosphere its appropriated fluid by the 
stimulus of that fluid on the i^Iiving gland : and not by mechanical or chemical 
absorption. Hence it appears that each of these glands has a i)eculiar organ to 

erctfho these irritations but which are not '* succeeded by .sensation " (Zo^iomiat 

Li, p. 173), 
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propeitk^ in ;»d6«ting the race$ of man ; a given end arising 
fiwn a giren direction through the impulsion of nature^s law* I 
cmnoC suppose a creation according with the orthodox idea, finr 
^ we imagine a Creator, when in idea we view the va&tness ofthe 
Mnrerse it is impo^iMe to ^uppoMr each detail arose from a personal 
wpmntendence, but that the presence of the Creator is expressed 
in Hes fiat, the governing law. Tlie intelligence which could 
cofncerve creation, could consummate its purpose bjr the interpositioa 
«flaw,as an antecedent, bjr which all natural facts became creative 
CMKcptions. 

In the face of what Virchow has told us it will be useful to 
caonne that which Huxley urges : 

*'I.«t «* «opf»<o^ 9re <^<^ kryyw ny^rc c^f txme znd tfftct tlutn a ceTta;n order 

«f lUKfis^ftaiMi 2Mnwvr^ ^^^-t ^r^d f haf wr har^. a kttffvin^gr, (A the necetiirty of 
f&ot ittiMsvMn arudi fci«>r^ of ni«t«'«arjr bwr^ — aiw^ I if>r my foit <i> not «€e the 
«Maytt: thttte ibi frwn utter maa.Kfhiii^im aixJ nece^Hrtarsankm ** (L. S^ 141 j^' 

Necessary laws impjv a law giver -, haw such a presentment can 
had to ^ materialism is not clear, the law is its own fact, hence 
ai die cause of the fact, a manifestation of intelligence. What can 
Materialism have to do with the dispositirxn of facts, from other 
fl&on material agencies ? unless it be frwed that msuter imtliuta 
Imt and thus creata its facts. When it can be shown that acci- 
Jnt can be universal in its effects and prrxluce invariable order 
aid a homogeneity in facts, it will be time enough to say that it is 
iMMsible ^ to demonstrate that any given phenomenon is not the 
met of a material cause,^ 

J! JKM Af /r*^ *^ «fea« ZTty fx>t Wuf> \\ sw^/j Aair.tc/^ wi?h f hi ht^f/ry tA ^.ttnct 
^ amnt f&atf rt4 pr'>^.7;;'(4 ha.v in ail a^e^ msanf znd ikow more tKao rrcr 
■tt*L. lie exf en^wi ^f^f the pro-vinre oinhsif nc rail master and f;aa^atfOD^ Mtd 
^tmtxmMtta ^sultoA haMnnrnf-nt from aif regt^jUki or h»man thmi^tfA what 
*ai !ifm¥t and ^{x'>f>faik«« j," »'/i^,^ 

Wlhen the new philos^jiphy can %hffw what mind, heat, con- 
^fiilMiiiJS, intelligence, and life are^ it were time to present such 
^Js^inaL To say they are the result of the molecular changes of 
Mttr is an unevidenced assumption. We know ^that every 
imre grows out of pSL^t and present,^' but whether the finity w 

%jImM ffft fibe Autf^ttmm an-f tA4 mforUfit^ifnn^ ff^yiraUfM^ tn wAtfm all of « 

*^^" V MOW ft* errirr Uiic; ^oiUm U \fi*n$^i Utrih / M by jtbonU tb«y not iMfv 

ndl aw tb«7 4M im U« w&imb ? Wbat »ili»^b them tbat Um^ miMt Mwdf 

■nw l i in lo ^ m air v> cnaintaiiik tlt^ CTeator<f:;^]f Iff"!; ': Vitty conid Ib^ fwC 

mItkrUf <Ui s Yoo nilf *my \\tn %\pifiU 4o at ihu timer flow to tb« onpsjw 

tftM nMd Ibe otb«r ttmM:\t!^ Tibi/'b MvMrar to tbai a«:t«oi» and iiior« Ibem. 

«vi««» Ib0 «ojr;U wt»ji^,b W4(rr#; rioMitcyimt, 4kr*f I am not ioblle enoo^ to 
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man will attain to a knowledge commensurate with material facts, 
as expressed " in feeling and action^^ is doubtful. Nageli infers 
such a possibility ; Du Bois Reymond and Virchow emphatically 
say |o. Thinkers may deplore, but need not dread the *' progress, 
of materialism." Whatever the "advancing tide of matter" may 
do, it certainly cannot be said to tend to the advantage of or ta 
*' the increase of wisdom." Were the new philosophy founded on 
evidence and experiment it probably would produce a new era ;. 
but as the facts stand, the want of knowledge is made up by confi- 
dent surmises ; there is no need to dread that thinking men will 
fall down " in terror before the hideous idols" our professors have 
reared. No one, unless a bigot, fears a true interpretation of the 
laws of nature ;^ but every thinking mind must despise all phases of 
dogma, and when we meet with scientific dogmas they are simply 
ridiculous, being subversions of the fundamental bases of science. 

The advice is sage, that we should not '^ trouble ourselves 
about matters of which .... we can know nothing" ('L. S.'), 
although the observation is addressed to Theology it abates, 
nothing of its pertinence when applied to supposititious Science. 

What molecular hypothesis of mind can account for the in- 
cident mentioned by Meadows Taylor ('Story of my Life') ?^ 
' No material theory of mind can claim such an incident, nor 
charlatanry and trick on which Carpenter is so logical 2ind Hammond 
assumes to be so scientific. The incident shows the impossibility 
of the material hypothesis of mind ; if there be a rule, the rule 
would account for all its facts. 

■ Wbewell inquires — Is it by chance that the air and the ear exist together? 
Did the air produce the organization of the ear ? Or the ear independently organized 
anticipate the constitution of the atmosphere ? Or is it . . . . that there is a 
mutual adaptation produced by an intelligence acquainted with the properties of 
both, and adjusted them to each other (B. T., p. 123). 

^ Lying in his cot, fatigued, sleep being impossible from noises without, his tent 
doo r open, there he saw a figure in a wedding dress which held oat her arms to him, 
and said, << Do not let me go," he sprang from his couch. As be advanced the figure- 
receded until it vanished (vol. 2, p. 32.) What is the solution, preoccupation of 
mind ? Probably, but no molecular brain change could present such an object. He 
also relates (vol. 2, p. 294 : — Captain^—, the senior officer of the 74th Highlanders, 
was in his tent writing letters, the side wall of the tent being open, where a young 
man in hospital dress appeared without cap, and without saluting said : *' I wish, 

sir, you would kindly have my arrears of pay sent to my mother, who lives at .'' 

The captain took down the address and said, ** All right, my man, that will do." 
When the figure was gone, the irregularity of the whole afiair struck him ; be sent 

for the sergeant and inquired why he permitted « to come to him in that 

irregular manner." Appearing thunderstruck, the sergeant said, " Sir, do you not 
remember he died yesterday in hospital, and was buried this morning." The captain, 
showed the address he had taken down. The sergeant then stated the kit had been 
sold, but there was no entry in the company's register, so he did not know where to 

wd the money. The general registry of the regiment was searched and the address 

'^ea by the appearance proved to he correct. 
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We are told " that the order of nature is ascertainable by our 
faculties to an extent practically unlimited j" " our volition counts 
for something as a condition of the course of events \'' and that 
^' each of these beliefs can be verified as often as we like." If the 
human faculties have power to an unlimited extent to ascertain 
"" the order of nature/^ why should there ever be a question on its 
phenomena ? and if " the volition" of man be alone molecular 
change, how is it possible it can account for anything, even 
though it be " a condition in the course of events r" If it arises 
from an accident of matter it has but the faculty of its origin, and 
if it be impelled by an " iron law/' what can the will have to do 
with any " condition^^ occurring in the course of events ? Yet 
these conditions can be experimentally " verified j" How ? Can 
our unlimited faculties experimentally show what the mind is, its 
connection with matter, and its springs of action ? 

When it is said — ** If there is one thing clear about modern science it is the 
tendency to reduce all scientific problems, excepting those which are purely 
mathematical,^ to questions of molecular physics, that is to say to attractions 
and repulsions, motions and co-ordinations of the ultimate particles of matter." 

It had been well had we been told what these ultimate particles 
of matter are. Attractions, repulsions, and motions, are not objec- 
tive things ; and when '* we know nothing, can know nothing of 
matter,'^ by what are we to recognise these ultimate particles ? 
If we are to understand they are the objective presentment of an 
Infinite idea,^ it is easy to conceive that everything can then 
be, and there is no more to say 5 but if, on the other hand, the 
intention be to express they are material substances out of which 
intellect emerged, it is not a very consecutive logic to except 
mathematics, purely a child of the intellect, and yet subject 
intellect to the trammels of matter. We may have another mode 
of escape — "the language of science" being "materialistic," the 
language and not its substance is involved, and "the molecular 
changes" so much dwelt upon, may after all be intended to mean 
creative and life impulses. Each thinker thinks for himself ; the 
irrefragable laws of nature controlling matter, and presenting 
intelligence, continue their courses irrespective of the hypotheses, 
suppositions, and dogmas of our " unlimited faculties" (finalities). 
We are compelled to be content with the scattered pebbles by the 
wayside as our insight into that which is, and that which will be. 

' Tb« difficulties ^'bich appear- to reside in numbers und magnitudes arise by 
neasiiriDg with oar own sounding line — the greatness is no quality of numbers, all 
that belongs to number, space, and ratio is equally true of the largest and smallest — 
and have nteii«M to our own faculties (vide fVhewell^ B, T., ^. T^^ ,") /\>^^i,^v-<i3u 

* God, however " unknowable/' is consistent with all Ibe 1i«icla N<ie Vluo^ ,\v«tvt'«^ 
Aen ^ a eonseqaeDce even in an idealization. 
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No assumptions or presumptions of new philosophies, nor old 
ones, can make the cause and its effects other than they are. 

More than half the difficulties and obscurities of modem science 
arise from the affectation of professors using the materialistic 
terminology, as if they supposed the phrases could become evi- 
dences. These terminologies have become necessities for the 
material philosophy, because they give a mechanical expression to 
the subjects in comment. Tyndall, when lecturing on Fermenta- 
tion at Glasgow, describing the effect of ''the bacteria," says, 
" they exercise a useful and valuable function as the burners and' 
consumers of dead matter.'' Anything more misleading (presuming 
science to be intended] than such phraseology can scarcely be 
conceived. The bacteria neither burn nor consume the dead 
matter, but, in accordance with their special place in nature,, 
change the character of the substances which the living energy 
has for the time deserted (latent). They complete the office the 
vihrio had commenced ; both are the agents of a chemical transmu- 
tation whereby the used substances are reconverted into their 
elemental states, to reappear and work out the purposes of nature. 
Lecture-room verbiage makes nature to appear as a series of 
catastrophisms ; as if quiet events were brought about and accom- 
panied by violent commotions. Who would conceive two por- 
tions of oxygen and one of carbon combined in orderly affinities- 
to form dioxide of carbon ? No, we have the oxygen atoms, like 
highwaymen lying in wait, to seize on and misuse their fellow 
congener, and convert his properties to their use. When we 
breathe we have burnings and combustings, &c. {vide Physio^ 
graphy^ 227). Nervous persons might expect at any moment,, 
without premonition, that their bodies, by a spontaneous explo- 
sion, might be strewn over the room. The silence of order is- 
disturbed by rushings and crushings, coUidings and oscillations, as 
though elemental substances were not orderly and homogeneous, 
and did not cohere in affinities, excluding the surplus heat \i^ich> 
prevents their more intimate union. These crushings and rush- 
ings even accompany the snow-flake when it sends forth its 
images with gentlest touch. From the description, we might 
prepare to meet the crushing march of the glacier, and even in 
the commonest facts expect the disastrous rush of the electric 
fluid, and when atoms meet the detonating crash of the thunder. 
Such grandiloquous phraseology may excite the wonder of the 
ignorant, amuse the idle, and instruct no one. Such absurdities. 
do not depict true science, are not good taste, nor do they describe 
tbe workings of nature. As a general principle, tall talk only 
Bare emphatically displays paucity of ideas axvA. vi^ccvx. o^ VLXtfyw- 
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ledge ; it may be endured from those who by real knowledge 
occupy a deserved place in the scientific arena, but is execrable in 
imitators. There is no rhythmic ring in it, although now-a-days 
we have '* rhythmic adjustments" and even " the rhythmic march 
of the molecules/' 

Gases in nature, whatever their weight, intermingle in .accord- 
ance with their specific gravities. The denser permeate the 
lighter and the lighter descend into the denser. The explanation 
{HTobably is that the denser gases unimpededly occupy the inter- 
stices between the particles of the lighter, and again these the 
particles of the denser {Le Sage's idea of gravitation). Experi- 
ment shows a cubic foot of steam, alcoholic vapour, and ether 
vapour, will each fill a vase containing a cubic foot, and that the 
three together will occupy only a similar vase without chemically 
intermixing — the temperature of all being equal, and so main- 
tained. In their liquid form, as water, spirit, and ether, the result 
is not obtained (jCooke). Recent science generally affirms the 
formation of water to be a chemical, but air a mechanical result^. 
What are we to understand, that electricity combines the hydrogen 
and oxygen of the water, but that the oxygen and nitrogen are 
united by pressure into particles of air, or that they merely lie to- 
g^er as the steam, the alcoholic and ether vapours do in the 
vase ? ^ The components of air neutralize each other, and therefore 
must be supposed to form a compound or new substance. We 
cannot pick the nitrogenous particle from the air, nor that of the 
liydrogen from the water, unless by art. The gases of water and 
air combine equally by their affinities ; if it were not so, how are 
tbe proportions of either formed ? — water in weight 8 to i , air in 
parts 23 to 77. Air may be called mixed^ and so it is pronounced 
to be, but why the admixture is called mechanical is not clear,, 
were it so, the gases would be in strata unequalized as to quantity 
and quality. Oxygen acting alone would bring death as surely 
as would the nitrogen alone, the former from its vividness and 
die latter from its inertness of action. Crystallization may be a 
mechanical combination because it is formed by layers. The 
substance, air, is invisible, besides nitrogen and oxygen there may 

1 ** The atmosphere is essentially composed of one volume of oxygen and four of 
oole (nitrc^n), and is at least constituted upon strictly chemical principleSy*' and 
'*i^Kf be considered to be as much a chemical compound as water (Prout, ia- 
Mnigewater Treatise , p. 100). yj^njtM, 

' Substances may frequently be expressed in tbeir modes, as by the atom, the 
wd^t, and tbe volume («.^.)> water by the atom, is one of oxygen to one of 
fefingen ; by weight, one of hydrogen to eight of oxygen ; by volume, two of 
l |i fcti g cn to one of oxygen. These seeming differences are reconciled by lVv«9\»^A\n«DX 
an atom of oxygen is eight times as heavy as that o( bydtogeri, WX. oT\^\»d^ 
(J)ra/>er's CAetnisiry, p, 163), 
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be aquafortis (nitric acid), ammonia, sulphuretted hydrogen, 
carbonic acid, and other substances ; are all combinations of air, 
or do they only float in the atmosphere ? Dissimilar substances 
float in water ; they arc not said to be component parts of water. 
To call air a mechanical arrangement does not subvert its nature 
any mofc than if water was said to be a mechanical composition. 
In the sea water we have a something more than oxygen and 
hydrogen. Where are we to find a separate chemistry and 
mechanics for air and water when the elements of both can be 
presented in a liquid form ? Electrical force will disentangle 
oxygen from nitrogen and oxygen from hydrogen. The dis- 
entangled oxygen of air combining with the hydrogen floating in 
the atmosphere falls as rain ;' the oxygen is not consumed [Mackay^s 
Physiography)^ there is merely a change by affinities. The 
chemistry and mechanics of nature never consume or destroy, 
they only institute changes. 

AH the components of the protoplasm are of air, or float in the 
air in its generic phase of atmosphere, and through heat, by the 
agency of the great cosmic might of vitality, are congealed into 
substances. Mediately vital force is the great mechanician and 
chemist of nature, the conservative power which makes all the 
sequences of natural facts possible. 

The germ theory of disease illustrates the hypothesis of the 
spontaneity of life, presenting a condition of things always 
awaiting vitalization. It appears equally unscientific to present 
the germs as active living substances as to present them as dead 
germs awaiting animation. We have the perplexed question 
of the rotifers over again.^ If we assume the spontaneity of 
life to be the fruition of the cause, we can then say that the 
vesicle to support life is always present, and when conditions are 
suitable the life becomes apparent or active. In the axioms 

^ " The properties of water, with regard to heal, make one vast watering engine 
of the atmosphere'' (B. r., W/ieweii, p. 95.) 

* So fur was the idea of resuscitation carried that Spallanzani insisted that mummies 
conid be revivified, yet appears to have doubted. He says : ''An animal which 
revives after death, and revives as often as one will, is a phenomenon so unheard of 
that it appears improbable and paradoxical, it confuses all our ideas of animal life." 
Three classes of animalcula, the Rotifera, the Tardigrades, and AnguiUul^, were 
supposed to be indestructible, because in a dry state they appear to be dead, but 
revive by moisture ; when they are really dry they never recover. Pouchet proved 
this in bis experiments on the Rotifera, Tinel on the Tardigrades, and Pennetier on 
the Anguiliuias. Ehrenberg and Diesing nullified the hypothesis of the resurrec- 
tionists. The former said : '* They only resuscitate animals which are not dead." 
The resistance of the Rotifera to cold is marvellous, "the lowest temperature we can 
obtain in our laboratories does not seem to have any effect on them'' ( L*Unioers), 
Pouchet sa3's : ** 1 have removed them quickly from a freezing apparatus and thrown 
4Aem into u stove heated to J 76° Fahr. When they emerged, on beincr immersed in 
-ater tJiey were seen to recover their animation and tun «)QO\i\. l\AV ^i^VA^'* <^\b.^ 
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*' omne vivum ex ovo " and " omne vivum ex vivo " we find the 
genesis and continuance of life, the commencing fact is the 
continuing fact, the life from the egg and the egg from the life, 
exactly what Koch found when watching the Bacillus anthracis^ 
the cause of splenic fever. The creature burst and strings of 
spores were exposed as Dallinger and Drysdale found, who 
watched for a weary time other forms of the same species, the 
free-swimming spot, split up into germs or spores. These spores 
are the life-bearers, not the life, that arises from conditions. As 
the ova is fructified by the sperm in animal organizations, so the 
germs entering a wound find there the suitable condition or 
fructifying element inducing erysipelas. In small-pox the germ 
is in the lymph ; no one would say the lymph or the dried coagu- 
lated blood of the splenic disease were substances active with 
life, though the blood-dust kept by Koch for years produced the 
disease. Grove, of Wandsworth, first called attention to the germ 
theory of disease (1842). His treatise was a great advance on 
the ideas then held by the medical profession, and may be con- 
sidered to be the nucleus of its present development ; in principle 
there does not appear to be much advance. Lister's idea carried 
into practice has been found to be efficacious; destroy the 
spore, or make the condition for its fructification impossible, 
and there would be no life (/. ^., no disease), is exactly what occurs 
in all the experiments by which it is attempted to show that th^re 
is no spontaneous life — in fact, exactly what Liebig did when he 
destroyed the torula cells (yeast) to disprove their fermenting 
power, and as others do when they boil their compounds. Heat 
will kill the bacteria, cold will numb them, but neither heat nor 
cold will kill the spores unless the operations are continuously 
repeated. Stop a man's breath and his life is soon extinct ; boil 
a lobster and it blushes in death ; deprive the germ of its nitro- 
genous compound, air, and the life cannot be; the natural 
condition is wanting. If the air be laden with life-vesicles or 
germs chere can be no doubt life is spontaneous, and the sub- 
stances of the protoplasm form in the atmosphere so as to produce 
varied and different results. All of living nature inhale these 
germs, which in their new habitations find the conditions for 
their exhibition as a living thing, or as contributing to the 
continuation of the living thing.^ Diseases may be communicated 
by inhalation as well as by contact. 

Burdon Sanderson, who passed the whole facts in review, comes to the con- 
clusion that the ^^contagium *vi<vum'''* exists in two distinct forms, " the one 

' Bell say* : " Jt is jast to say that all animaU consist oH. tYk« swivfe OawtKvceX 
^ementa"— and perform tbeir fanctions "by the same vilal acUotx*'* (^B.T.,>^.V^^^ 



go 
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fugitive and visible, as transparent rods, the other permanent and latent^'''' but 
imperceptible and not yet presented in the field of the lens. Richardson, on the 
otner hand, in what he calls ** the Glandular Theory/* in effect says, ** The base 
of the poisonous matters of communicable disease I call septine, and it is the 
product of the secretions of the animal body, which contain and yield an 
organic product, as a gastric secretion, pcpsine, a salivary secretion, ptyaline, 
and so on J each of which has a different function although their bases have 
the same organic construction. Diseases are thus of a glandular origin, and 
the poisons producing them modified forms of one or other of the secretions. 
Each poison is specific and the parent of the same disease through endless 
time. The type of all being the snake virus, and as an example, he gives that 
of hospital fever, the poison of which, after evaporation and pulverization, 
strongly resembles that of the snake. In the dry powdered state they are 
inert, but will, when kept for long periods, absorb water, when their activity is 
revived, but excessive dilution will destroy their life-principle, as proved by 
Fordyce (\'accine lymph), as also will heat, oxidising, and other agents — but 
cold is a preservative. It is an error to suppose these poisons are propagated 
by germs, the multiplication occurring by changing the secretions and the albu- 
minous substance of that with which the virus comes in contact, the change 
being catalytic. The mode of the introduction may be by swallowing, or by 
contact, and may enter the system as dust, fluid, or Vapour. The diseases 
are ** distinctly the offsprings of living animals," i. e. they are parasitical, and 
can be communicated to other bodies. As a rule, " the human body furnishes 
all the poisons that the human body suffers from — that is to say, there is a 
progression of poisons from one body to another, and that ordinary secretions 
may change and become poisonous without previous infection. These illus- 
trations present the general principles of the theory of infectious diseases. ^ 

^ A series of experiments on sewage and ammonia appears more or less remotely 
to have a bearing on the germ theory of disease. Scbliessine: and Muntz filled a 
long glass tube with sand and limestone heated to redness. When cold a stream of 
liquid sewage was run through it ; the percolation occupied eight days, for eight days 
after no nitrifaction took place, the ammonia in the liquid being merely that con- 
tained in the sewage. After eight days small quantities of nitre were found, 
grradnally the quantity increased, at length no trace of ammonia existed in the fluid. 
The only explanation appears to be fermentation. The experiment was repeated by 
filling the tube with vapour of chloroform, and whilst it was present no nitre was dis- 
coverable. On its removal (after fifteen days) a month elapsed before nitrifaction 
began. The experiments showed that the presence of the vapour of carbolic acid has 
a marked power of stopping the formation of nitric acid, but the presence of 
bi-sulpbide of carbon and of chloroform stops the whole process. 

Warrington experimented on four vessels containing solution of chloride o/ammth' 
nium with a little acid phosphate of potassium. Two were sown with earth from a 
fairy ring (containing decaying fungi) ; one bottle containing the earth and one the 
solution only were put in the dark, the two others kept in the light At the end of 
three months the bottle sown with the earth kept in the dark, contained an abun- 
dance of nitric acid, but no ammonia, the other three, ammonia but no trace of 
nitric acid. A small quantity from the seeded bottle was added to the two unseeded 
bottles, one of which was kept in the light, the other in the dark, in a month that 
only kept in the dark contained nitric acid. The whole process appears to be analo- 
gous to that by which the alcohol of wine is converted into acetic acid {vide Chem^ 
News, Dec. 14, 1877). 

If the theory to which the experiments point be established, it probably will have 

an important bearing on the germ theory of disease. If the nitrogen, a necessity of 

'the germ, is not present as nitrogen, it is clear the germ is not formed, so there 

can be no potence of life. It may also thiovv some U^ht on the formation of the 

atmospheric germs.'' The atmosphere couXaxmtv^ «\\ Vicke V[i\sc«^«Ck\& tk^cAsnsrjlsn 
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The one system calls the introduced substance a germ, which 
multiplies by propagating itself and converts a healthy into a 
diseased state j the other, by a virus introduced through the 
absorbents or it may be inbred, and by a catalytic process acts 
noxiously on the secretions. The former makes the germ foreiga 
to the body infected j the latter is an animal product bred by 
an animal, and communicable, or bred by the body in which 
the disease occurs. It is difficult to discriminate between the 
two; that of Sanderson appears as a conditional spontaneity; that 
of Richardson as a poison acting on present living substance, or 
inbred by it. Practically the effect is the same ; in the sequel 
both are blood-poisoning. 

The germ theory of disease, with its imperceptible living or " at- 
mospheric " germs, is something like talking about the beginning of 
creation.^ The beginning is always a beginning in the continuity 
of its fact, for a law once in being is always existing ; that which 
originated life on earth is in continuous action. There is no law for 
a particular purpose, it is one continual law conditioned to its purpose 
and as to that particular purpose unchanging. These conditions in 
infinite variation produce that chain of effects we term phenomena. 
We talk of eternity as if it were only a possibility. Eternity is 
always eternity, nor beginning nor end ; the beginning was 1 y' 
eternity and eternity the totality ; the past, the present and that 
to come, have but one aspect, being synchronous in action ; we ' 
cannot think of the present but it is the past and is the future. 

the formation of the protoplasmic compound. Assuming they are at first partially 
compounded and chemically amalgamated through affinities on contact, innocuous 
as air> but poisonous by imbibition in the blood, 8etting up an abnormal state inducing 
disease — sowing the blood with poisonous matter in the same way as in the latter 
experiment Warrington sowed the ammoniacal solution. These experiments 
appear to confirm Richardson, and more so when we consider that the elements, by 
tbemselves, of the most important of natural combinations, may be said to be poi- 
8ODOU8, as singly, being unable to support life. In air— oxygen and nitrogen there 
is too great an activity, corrected by a too great inertness. Water — oxygen and 
hydrogen (a metallic oxide, Dumas) — neither life supporters, and Salt, chlorine and 
sodium, both poisons in their pure state. Yet these inorganic substances in com- 
bination are life-bearers and necessities of nature. Probably, this is the state of the 
floating germs which induce disease — ^germs differ as much as animal tissues differ. 
Taking the isomeric compounds as examples, the animal and human tissues, however 
apparently identical in form and in their microscopic appearance, by a particular com- 
bination of the particles widely differ in results (the blood -corpuscules of some ani- 
mals differ widely from others). Assuming vitality as the principle of nature, the 
variations In animation in the first instance are probably due to particular chemical 
amalgamaUons, and the life once established is perpetuated by multiplication, diffe- 
rentiated by additions imbibed from the environments, and again differentiated by a 
new admixture of the particles composing the organism ; hence as are conditions so 
may the germ be innoxious or noxious. 

\ " The short progressive changes from the lowest to the highest state o( ^iLv&t- 
•Dce of organizatiao and enjoyment point to a beglnmng**' (l&^W, Brid. TTefit«>- 



*x)2 Finite and Infinite Conception. 

In time there can be no beginning or end, it is eternity. The 
practical application of time is a finite distinction ^ there is the past, 
the present^ and the to come, but in infinitude all is a continuing 
present. We talk of space and the centre of the universe as 
though all intelligence were concentrated in earth, and the ideas 
man conceives were the rule of the universe. Such fyiiteness of 
•conception led to the assumption that the world comprised the 
universe and that the sun swung in the firmament but as its atten- 
dant. The sun of science, the regenerator, almost creator^ is but 
an attendant mote in the throng of suns which pulsate in space. 
Man standing in his place on the earth, had he a microscopic 
vision would find himself on the apex of a hill, with declina- 
tions on every side. If he were removed to the most distant star 
art discloses, he would still be in the centre of ihe universe, 
around and beyond he would have the same vision of astral 
systems, and if then removed to the remotest of them, he would 
■have a similar horizon, bounded only by shining suns and whirring 
worlds. We talk of space and pursue the idea until we come to 
the ridiculous conception of a thing bounded by itself. What is 
space ? a finite idea, a way mark of limitation.^ The same 
character of limitation occurs when we attempt a conception of 
the Creator. Is it because we cannot conceive a space unlimited, 
.and a Creator unshackled and of boundless power that it is to 
be said intelligence is the mere vibrations of material particles, 
not those of a glorious sun, or of an ethereal world, but those of 
a diminutive speck, a particle of creation ? Is it because the 
illimitable and the infinite is incomprehensible to the finite, that 
we are to bound the boundless and make the Creator, or cause an 
emanation from created and moulded substance ? — Omnipotent 
INTELLIGENCE the mode of the thing ! — The law of the substance 
is the antecedent of the substance, but in the beyond we have 
in the antecedent of the law, the power by which it was evolved. 
We are amazed at the science which brings the stars within our 
reach, and speaks confidently of the substance of suns. What is 
this wondrous science but the link chain of the infinitessimal ? 
We know the method, but we do not know the fact of the 
method. The sum of knowledge, even could " all the finite '* be 
mastered, compared with that beyond, is like the dancing mote 
which reflects the point of light striking it, — only brilliant by a 
borrowed influence. Our powers are finite, we think the finite ; 
"** human intelligence shines so mere a speck amid the abyss of 
ihe unknown and the unfathomable.^' We may gather shells on 

' NkflreU bas the same idea/tbe text was WTilten Wote Nageli's address was 
ieUvered. * 
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the ever recurring shore of the vast ocean of eternity, and when 
some glitter more brightly than others, the aspiring, in their 
assumption, m^y say with Nageli, " we know and we shall know,'*" 
but the thoughtful, in the sadness of disappointment, with Du 
Bois Reymond will confess : " ignoramus ignorabimusj^ 

Things are only equal to themselves and relative to all else. 
A pound of water produces a pound of steam — the force expressed 
by raised temperature. The heat imponderable in the vapour, 
is external to the substance on which it acts, the motion being /«, 
not of the fluid. If heat be only vibration, or wave motion, 
whence the power that caused the vibration ?^ The steam in a^ 
receiver reverts back to water — its expansive power apparently 
exhausted ; repeat the process and we have the same result, a* 
bristling energy ; unconfined it passes into the air, an imponderable 
vapour, and its elements combine in other affinities. 

The ponderosity of steam is expressed, because of its elemental 
form, as it is possible to make a sum of its particles. Heat alters 
the relation of the particles ; experience alone teaches us, whereby- 
we know steam will revert to water. Surely we cannot say the quality 
which caused this change, the quantity of which can be measured, 
although imponderable, is a vibration ; if a vibration, of what? 
if of the water, it is due to the excitation ; then due to a something, 
although weightless, yet impulsive as a force. Weight is but 

1 <* The beat and light of the sun (according to astronomers) do not reside in its- 
mass but in tb^ coating vrhich lies on its surface. If such n coating were fixed 
there hy the force of universal gravitation, bow could we avoid having a similar 
coating on the surface of the earth and all the other globes of the system ? If light 
consists in the vibrations of an ether, why has the sun alone the power of exciting^ 
such vibrations ? If the light be the emission of material particles why does the sun 
alone emit such particles ? Similar questions may be asked in regard to heat what- 
ever the theory we adopt on the subject.** ( Whewell, B. T., 171.) He commence* 
by saying, '* No one probably will contend that the materials of our system are 
necessarily luminous or hot." Science points to the fact that all the orbs are self- 
luminoas, and that all astral and planetary bodies are magnets. This established, 
the theory of the direct transmission of h(?at as heat from the sun to the other orb» 
composing bis system is untenable, the rule of the inverse square interposes. The 
action induced is that of a force, magnetic for instance, which by its correlation 
becomes beat. We can then understand the bond of unity which connects orb witlv 
orb, not merely those of the planetary system, but all the orbs which throng in 
space. No beat hypothesis as heat would afford the universality of action ; by the 
correlation of forces alone can any reasonable theory be suggested. We then have 
beat as a principle, conditioned as to facts, transfusing and transforming. Now, one 
condition representing the principle, now another. Heat as a vibration accounts for 
bot little, beat as a principle accounts for all the forces. If heat (the principle 
being denied) be adduced as the solar fact, why when on the top of a mountain, 
nearer the sun, is the temperature reduced ? Newton's first letter to Bentley was- 
iadnoed by the vagueness of the beat hypothesis. Had the bearings of magnetic 
action in bis time been understood, we should probably have bad a differetit 
hypothesis to that which is now aj^samed as the bas\a ot «aIi«\ vni^ ^XvcaXkts 
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the expression of a force, the gravitating power, and if gravita- 
tion {vide note i, p. 46) be correlated with the other forces then 
heat has weight in its expression as gravity. All the forces in 
the view of science are vibrations, but if correlated with gravity, 
force becomes the expression of weight. There is no distinction 
in effect between the pressure of bulk (as a grain, a cwt., or a 
ton) and the pressure induced by the action of force, as for instance 
the hydraulic press. The forces can be tested by the weigh beam ; 
because not objective substances, is it to be said that they are but 
the vibrations in the substance which shows their presence as 
effects ? Weight, like other terms of the finite, is but a relative 
expression. If gravitation be correlated with the other forces the 
difficulty, whether heat be a substance or a vibration, vanishes. 
Weight then becomes the expression of a principle : Force (impul- 
sion and weight). If heat has the power to change the relations of 
substances, it has quality, and if the quality be measurable it has 
quantity, and, more, it has objectivity. All combustion is due to 
heat ; if heat be only a vibration why does it consume the sub- 
stance in which it acts ? If alone the *' vis viva " of the mass, why 
does it waste and destroy it ? and why in the same substance is it 
imequal in action ? We know and judge only by effects. What- 
ever our assumptions, infinitesimals, the working units of nature 
alone are disclosed ; with them science is &miliar and great its 
insight, a wondrous chain of effects is disclosed resulting and in- 
terdependent. By mintmums we judge. We talk learnedly of 
germs, particles, atoms, and molecules, but when a complex phe- 
nomenon arises, in the maximum result we confuse our minimums^ 
the initiation and its accompanying stages are lost sight of. 

When by a possibility the initiatory fact is discerned, we find 
the perfect adaptation of a means to an end. When the perfected 
organism, Man, is in discussion, motion, a casual and subsidiary 
fact, is substituted for life and intellect. We can have no 
motion without heat ; on the other hand it can be said, we have 
no heat without motion. Which is the antecedent ? The 
white light is split by the prism into coloured spectra — that 
is, the colours comprised in the white light are disentangled 
by the refractive powers of the prism. Yet it could be as 
consistently said that the constituent colours of the white light 
are the creations of the prism, as that heat (as a principle) is the 
effect of motion. If by a possibility heat could be removed from 
the universe all things would collapse ; with life and conscious- 
"'ttss perception would be annihilated, there would be a resolution 

o the primordial cause ; dissipated it could not be, because as 

lis commencement so is its conuuuaivcc. 
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In every fact we find intelligent arrangement ; that which 
arranges cannot be the condition, or the mode of the thing arranged, 
— hence intelligence cannot have arisen from that which it formed 
and moulded. Finite intelligence and infinite intelligence have 
the same fundamental root, the difference being degree and quality. 
The first, the relative fact j the latter, the agglomerated whole, 
comprising in itself both quantity and quality, in it there can be 
no parts ; each part is the whole and the whole is present in every 
part, thus we can say intelligence is eternal, the beginning and 
the end (the for ever present) its unity. The beginning is always 
beginning, at least such must be the reasoning of a finite intelli- 
gence which can only comprehend that it can perceive or conceive. 
No conception can present a beginning which is always existing, 
and continuing, as a tangible fact, and no. individualization of 
thought can present an end as a demonstrable fact. We see 
change and only change, an eternal circle of things beginning in 
its end and ending in its beginning. The condensation of evapo- 
rations collected in the atmosphere falls to the earth as rain, this 
forms springs and brooks, springs and brooks rivers, rivers seas ; 
the evaporation of the seas again possesses the atmosphere, and we 
have the same round of effects ; this is the law of all phenomena, 
we have the gas, the liquid, the solid : reversed, the solid, the 
liquid, the gas, conditioned as facts, the mechanics, chemistry, and 
physics of intelligence. A thousand years ago, John of Erigena 
said, and thousands of years before him the Druids had said, in 
their synopsis of the old world science, " In intelligence all Being 
commenced and into intelligence all Being will return,^* Thus eter- 
nity is Intelligence and Intelligence Eternity. If then Intelli- 
gence be the eternal fact of all things, Intelligence, whatever 
may be its particled presentment, is individualized in man ; being 
eternal, it must be immortal, because in itself it has all quality 
and quantity and is not subjected to change. Thus we go the 
round of the mill horse, we argue in a circle. A vicious circle 
logicians call it, but any way it is the fact of nature. 

All ideas of beginnings and endings are finite ideas, and in the 
Infinite alone can find their solution. We conceive of the unseen 
world as a possible or a probable, and so it remains the unknown, 
an " open secret." If the significance of spiritual facts are 
ignored in this life there can be no explanation.^ The eternal 
&ct of phenomena is intelligence, all springing from it must 
inherit its qualities or be in unison with it : hence we are sur- 

* As well tt symmetrical fig^ire might be sought for in n lens of nn unequal surface 
>8 to expect from science a solution of the principles of the iivuet Tv«A.\i\i& ^l \^«xv« 
** The wise man accepts detaila, investigates, balances e\\deT\ces» wv^ Wvetv ^^qa^^"^* 
Xbe fool decides. ^* 
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rounded by Eternity, Immensity, Continuity ; that which we per- 
ceive being but effects resulting from changes. If in the unknowir 
there be existence, it is an existence in intelligence ; Synthesis 
willihere take the place of analysis, and in. the principle will be 
discovSied all it comprehends. 

All parts of an organism are relative to the whole, and by 
evolution are developed from pre-existing parts.^ Here we meet 
the recuperative energy which repairs its waste. A machine \s 
composed of unrelated parts, not one part proceeding from the- 
other ; when specially adapted they become related units, having 
no recuperating energy ; waste implies their destruction. The 
action of the machine is subordinated to the moving power. 
Organisms are sympathetically co-ordinated. Thus, undue action 
in one part produces its effect on different organs, as the action 
of a secreting cell in the liver re-acts on the brain. An undue 
action of the brain will check the secretion of a gland, or relax 
the sphincters of the bladder. A variation, however slight, in the 
composition or structure of the parts, will frustrate the organic 
activity, or spend its energies in a new direction. 

To state the problem of the evolution of life truly, we go back 
to the monad or protamceba, the living jelly speck, nourished by 
absorption and multiplied by fission, germination, or spores ex- 
hibiting the merest faculties of vitality, nutrition and multipli- 
cation ; life could not be the outcome of these faculties, because 
before they could act the life must have been instituted,^ and this 
rule must hold in all animate forms. The initiating fact must 
be the preceding fact; hence it follows that the functions in their 
endless display, consciously or unconsciously performed, are the 
facts of the motor-vitality. If the life ceases the function ceases^ 
but if a function ceases the life may exist, as in the severance of a 
nerve. When the life-energy increases muscular action, there is 
no alteration in principle j the vehicles of conduction work with 
increased effect, but there is no creation of the moving principles. 
Give to the water channel a greater capacity and we have 2 
broader sheet and an increased power, but no logic can prove the 
channel created the function of the \yater. Organ can only- 
mean the vehicle by which a function is displayed ; the lowest 
rhizopods are said to exhibit the life without organization, yet 
they display function, and function implies organization. It is 

1 ''The system of Hnimal bodies is simple and universal, notwithstanding the 

nmnzing diversity' of forms, (it) not only embraces all living creatures ** and ** hatr 

been continued from periods .... before the last revolution of the earth's 

turfncft baA been accomplished.'' (Bell, Bridg. Treat,, p. 22 J.) 

^ **Ntfrve» can perform no funcUons unleM «uo^Ued with blood, all qualities of 

Mng ffupported through the clrculaUng UooA;* (B^W, Brid^.Treat*,^ A%5.\ 
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to subtleties we owe the assumptions of automatic actioa for 
animals and maii.^ 

The •whole stress of the argument is present or absent consciousness. 
The argument ^ri? makes the normal the abnormal feet of life. Any 
derangement of a function excites consciousness. Carpenter saying 
"the ego determines to do a certain action, and commands the 
automaton to do it" [vide note a, p. 5), is exactly what Amberley 
suggests — that the soul is without the machine (body), and 
instructs the machine what to do. Huxley's sensible automaton^ 
which excited so many remarks, is absolute wisdom compared 
with such deductions. It is possible to know the method of a 
latural fact without knowing the true or primordial initiation of 



' All internal ni 
mi, repair of injuries, or incre 
deep, in waking hours, and ii 
d depend upon irriCatlre fluids. 
ither to be directed by appetite, 
ibservation, have been referred 



of animal bodi 



IS that refers only 

as cold, warmth, 
of young animals 
\, by the rtptattd 



;s, as digestion, production of secre- 
owth, occur without consciousness, 
tuE, as in the infant after nativity, 
□ns of men and animals, which seem 
;ht by experience, Dor deducted from, 
t, and have been explained to be a 
lemetiing, and the animal has been thought little belter than a machine. 
rhe irkieniijiei! attending a continued attitude of the body, changes from 
eat, cold or hunger, &c., excite to general heomit'ion. Sensalioni and driirei 
te as much a part of the system as benei and musciei are another part, hen 
re iM/iira/ or fOBsa//; but neither can be termed injfHi ' -• ■ i- 

) the actions of animals. 

Sensations and actions are experienced before nat 
gitalion, rest, the struggles of the limbs, &c. The ai 
xre been acquired like those attended v 
firli of air muscles undo- the eoiuiact of our sensatieas and dttires. The chick 

I the egg moves its feet and legs, moving in the liquid surrounding it, shuts 
nd opens its mouth ; puppies before the membrane surrounding them is 
raken move, put out their tongues and open their mouths ; calves Tick them. 
lives and swallow their hairs \ towards the end of gestation the fcetuses of 

II animals drink part of the liquid in which they swim. The white of the 
gg is found in the mouth and gizzard of the chick, and the liquor amnii in 
Ee mouth and stomach of the human fcctus. The motions in the foetus are 
xch a» by which they can best change their attitude. The growth of parts 
fst wanted to procure subsistence are farthest advanced before nativity. The 
pit and lamb are more perfect than the puppy or rabbit. The chick of the 
beannt and partridge nave more perfect plumage, more perftct eyes, and 
teittet aptitudes for walking than the callow nestlings of the dove or wren. It 
tcnlj necessary (o show the first their food and teach them to pick whilst the 
|tttr for days obtrude a gaping mouth. The fcctus learns to swallow before 
■tirily. The inspiration of air is different from swallowing and arises from 
lltffocating sensation, which sets in motion the breast, ribs and diaphragm, 
Bd thus respiration is discovered and continued. So creatures suck ftora the 
aching in the foetus. Galen took a brisk embryon from a goat without its 
Rng able to see its dam, and put it io a room, where were vessels filled with 
line, honey, oil, milk, 4c., ftnit and grain. It got on its feet and walked, 
■oak itself, scratched its side with one of its Icet, smelt alt the things, vci v'rc 

^pdtjicn dranjt rJie milk ^Zoemmia, vol. 1, p. i«7-\9^'^ 




dw modre power. We know life and mind exist, but we do aacl 
know the haw of their existence \ and therefore it seems rash t 
inftit upon a deiinite formula in lespect of them. 

If organism be the muldpUcatiOD of a particular germ from I 
^riiicfa ^1 forms of life bj successive gradations hare arisen, it itfl 
probable this germ was not localised, but that in all 
«f the earth it existed in its inherent princi{de and became ^ 
^ilothed with life as conditions were assimibted to its uses. It 13 
idle (o talk of one germ or of a number — the first presentment 
of the phenomenon of life was that of a continuing principle: 
in earth, in air, throughout our world, the materials f^ the 
protoi^asm arc present, and wherever they are presented i 
albuminous compound, the vital enei^, all conditions being 
satisfied, is present. Nature makes no leaps.' All the condidont 
of the law being in active relation these relations nuy continue 
through long lapses of time ; but the law nur/, in its particulal 
action, have exhausted its energy, or new conditions may hav8 
arisen enforcing modifications, or it may be the energy was accu' 
mutative and the time came when new developments aros^ 
having application not only to a change of external form but to 
internal conditions. When the internal condition is modified 1 
change in form becomes imperative. The undue development d 
or the suppression of an organ would modify the whole structure 
Huxley has most ably traced the modtficaiion of the lizard fonj 
until it becomes the bird, and with the aid of Maish's discoveries il 
America the genealt^y of the horse from its five-toed ancestors.' 
The theory of evolution appears to present this law. If t 
modifications are self-supporting they are perpetuated, otherwisi 
they die out. Nature selects with greater emphasis 
modes of art. In the vast periods of geological time there ii 
foom for all the variations we find, development being the Gtdng 
ness of the fact to the environments,^ 

' IVlisl I contend for is ■' the oeceBsity of eerlttin relntiona being cstahlidti 
betiteen llie planot ami Ibe fraoira a! ill vhlcb inbabit II ; belweea tbe gnat mu 
jumI the pbynical properiies of eiery part; tbat in tbe mEcbsnical coiMtiiictiDn a 
anImBli, u in tbeir Gndomnenls of lile, tlisy are crealed in relalion to tbe ~ 
plannnl logi^Iber anil faabioned by one mind.'' (Bell, Bridg. Treaf., p. 8.) 

' Tllere ore runt laBlancei of h horse baving dii^tal extremitiei. Soefainiiu tar 
tbere wna nuch a bone in Cuiat'a stable*, anotber was in passcmioD v! Leo X 
Q. St. Hllnlreuiys bo bad siant » horse witb tllltte toea on Ibe fore-fool and fonroi 
hind fool. Such an onimnt vma lately exbibiled both in London and Nuwauritd 
<Bell, Bridg. IWal., p. 01.) ^^ 

' " The magnllude of tba earth delcrmines tbe alrengtb of onr hoi 

power of onr muscles j so mnst tbe de))tb of tbe atmosphere delermtne tbe condi 

Iirealblng, transpiration from thH narfoces, mnat bear relation to the weight, nv 

^ tem/ieniluri! ol the njuilluni nbkb «\\nouiuls U9," " our body in formed with 1 
'" •poarfeoco Id tbese exteinal intlueno!*," (^^, B. T-.^.t:^ 
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When it is contended that function is not exhibited until the 
structure is formed it seems to be confounding cause and effect. 
Function (vitality) collects the products for the formation of the 
structure, and infusing into the product its own energy becomes 
thereby its function. If use enlarges a structure, the enlarge- 
ment, /. e. the growth, is due to the interfused function, that under- 
lying energy, which not only reforms, but occupies ; thus 
muscular enlargement is due to fijnction, and the power of 
function appears to be increased because there is more room for 
the display of its energy. H, Spencer says function preceded 
Structure. Rhizopods exhibit Ufe without organization (Huxley).^ 
Lewes retorts, life cannot be presented without a Hving body, and 
every living body must have structure of some sort, some special 
■figuration of the parts. This is all very true; hut how came 
this "structure" — this "living body" — this "special configura- 
Ition!" If we cannot say the organizations were self-imtituted, 
then the formative function must have preceded them. It is the 
&eblest and, apparently, the most insignificant life organizations 
which are the true structural units ; functionally formed organiza- 
tions displaying functions, crowding in myriads of millions — 
wherever animation exists they are, (cells), and to go further, the 
objective inorganic is due to them (ju^ra, p. 18) ; thus they become 
I the pOTteun of the material— the masons of the earth. Their 
H^rganization is their life, or they could not have displayed their 
^Biiactions, which are assimilating and aggregating. It is possible 
^Pto say that function and organization in objective phenomena are 
^synchronous in action; but this can only be said where the 
precedent function was transfused into the motion of the organism. 
The protoplasm is common to animals and plants." So close 

' Bell called " ttie conacloiuntUB at miucular exertion tbe lixtb sense." II irai 
Ibia iilee wbicb Ud bim to the Investigation of tbe netvea {vide leclurtt) . 

* [Vegetable, as well as animal fibres, are excited into a variety ot motions by 

■italion. The sensitive plant and mimosa are examples. The Dronaa mas- 

df*!", its leaves are aimeii with spines at ihe outer edge and spread around the 

"-- ■■ if an insect the leaf shuts like a steel trap. The various 

. ^ . '; &c., seem brought about in the same manner ns in the 

I glands. The moisture is converted into sap, whilst the power of 

"he roots and barks of vegetables is excited into action by fluids 

T mouths like the lacteats and lymphatics of animals. Plants 

V be considered as less perfect animals. The tree is a congeries of living 

U resembling coralline, congeries of animals. Each bud has its leaves and 

nU Ibr lungs, and produces its viviparous or oviparous offspring in buds 

's I the bui) roots, interwoven with the roots of its other buds, form the 

ihe only living part of the stem annually renewed ii superinduced on 

rmcr bark and forms concentric rings. A new Itee \i 'ptQdviw\\i'5 a. 

whence it irouJd appear that (he buds of deciduoui uees a.te so mMi-j 

' ■'i4«iariac<Mi(«:tureofthecaudexesofcac\\WA, TVcin'v- 
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is the resemblance in the diverging conditions, that diatoms were 
once regarded as animals ; ^ the spores of some algae are first free 
swimmers and appear to be creatures, but they collect in groups in 
the same way as inanimate substances. In infusorial life such 
instances occur and baffle the most accomplished microscopists. 
Hydrocarbons abound in plants, and are rarely found in animals. 
We have similarity in origin, but absolute diversity in development, 
yet the same law finds its repetition in animal ana plant, as though 
the type and antitype were presented. It is probable particular 
environments determined the departures, and the divergences were 
perpetuated. Without phosphate of lime there were no bone, yet 
phosphates abound in plants ; animals alone have bone, because 

tability of plants like animals is liable to increase and decrease by habit. The 
stamens and pistils show marks of sensibility^ approaching each other at the 
season of impregnation ; many close their petals and caljrxes during the cold 
part of the day, and in darkness. This cannot be ascribed to irritation. The 
approach of the anthers to the stigma must be ascribed to love, hence to sen- 
sation. They also possess some deg^e of voluntary power as in their sleep (a 
temporary abolition of voluntary power), and in the arcular movements of the 
tendrils in the effort to turn the leaves or flowers to the light. The associa- 
tions ot fibrous motions are the same in plants as in animals. In the sensitive 
plant one divbion irritated into contraction, the neighbouring ones contract 
also. It is the same with the syngenesia, A sensitive plant leaf, slit by scissors, 
after a few seconds seemed sensible of the injury, the whole branch collapsed 
as far as the principal stem. The sap vessels in early spring, before the leaves 
expand, are analogous to the placental vessels of the foetus ; the leaves of land 
plants, to lungs, of virater plants, to eills. Other S3rstems of vessels resemble the 
'vena portarum, or aorta of fish. Their digestive power is the same, converting 
fluids into sugar ; their seeds resemble eggs, their buds and bulbs, viviparous 
offsprings. Their anthers and stigmas are real animals, attached indeed to the 
parent like/o/v^/, but capable of spontaneous motion — affected by love and 
nave powers or reproduction. The male flowers of the valisnaria approach 
nearer apparent animali^, they detach themselves from the parent plant and 
float on the surface of tne water to the female. Other plants discharge the 
fecundating farina, which the air carries to the stigma of the female flowers — 
" Can this be effected by any specific attraction ?*' E. Darwin asks 5 ** have 
vegetables ideas of external things ? do they possess organs of sense ?'* It is 
shown, some, as the mimosa, dronxa, the drosera, and the • stamens of others^ 
as the berberis and syngenesia, are sensible to mechanical contact, i.e, have a 
sense of touch, and a common sensorium, by means of which their muscles are 
excited into action. How do the anthers and stigmas know others exist in 
their vicinity ? He asks, ** Is this mechanical attraction or love ?'* The latter 
has the strongest analogy — for reproduction is the consequence. They have 
also sense of smell, and may possess a faculty of perceiving as well as produc- 
ing odours and, a discriminatory power to distinguish the variations of tempera- 
ture, of moisture, of light, and ot touch. He finally concludes — " they possess 
ideas of many properties of the external world and of their own existence'* 
(Zoojiomia, vol 1, yide article^ ^^ Vegetable Animation^'* p. 135).] 

' From tbe age of Aristotle to that o( LxnTittxis, \t may be said no systematic 
wssiScatioD of animals was attempted ot at least a.^ovt&^% 



The Unfathomable and the Unthinkable. 



ihc absorbents are so constituted as to assimilate the substance. 
Say what we may, we must go behind the organism and deduce 
its constituents from the inorganic i we then have a filiation of 
affinities. This sounds like materialism. It is one thing to say 
that an elemental compound is "the physical basis of life," hut 
quite another to say it forms the platform whereon life is exhi- 
bited. Life is the fact and not the incident, thus the organism is 
the casual. 

Tyndall at Manchester said, " Everywhere throughout our 
planet we notice the tendency of the ultimati particUs of matter 
'to run into symmetric forms, ^ And that the very molecules seem 
jinstiiict with a desire for union and growth' — molecules being 
•imaginalivt symbols; imagination may rmi into imagination and 
[> idea, but we do not get beyond ' scientific imagina- 
tion.' * Ultimate particles of matter,' as science knows them, arc 
gaseous ; do these gases run into 'symmetric forms' and become 
objects of perception ? The mrfAoi/of nature is the inherent capacity 
to mould and unfold ; the cause of the method, the antecedent 
principle which impulsed it. If there be the implication of a 
cause, however indefinite, we are not far from that idealization of 
the mind termed Ueity. It is not because the cause is ' un- 
fithomable' that, as Spencer says, it is ' unthinkable,' or that it 
mplics the establishment of a relation in thought between some- 
thing and nothing ' " [Prin. Bio., vol. i., p. 336). In the material 
^riew this may imply a logical dilemma, but a logical dilemma 
Toes not make a truth an untruth, it merely displays a wanting 
lower of exposition,! Where, in natural facts, are we not in- 
i^ved in this dilemma ? The coalition of two gases in forming 
Inter is an unfathomable fact, by Spencer's logic, therefore, *' un- 
thinkable." We have the method of the fact, but of the cause of 
^^le coalition we know nothing. Spencer confidently asserts 
[First Principles), " Matter and motion, as we know them, are 
differently-conditioned manifestations of force," and yet this force 
^^ must for ever remain unknown," so, unthinkable. When he 
aUs of "the ultimate of ultimates," what have we but the primal 

There is no distinction between the organic and inorganic in 

Huxley says, " Logical consequences arc the scarecrows ot fools and the 
m» oi wiie men" i^Fort, Rru., Nov. 1874.). 

In speaking of ihe devclupmcnt of a plant or animal from its embiyo, 

luxlcy lays, " The plastit matter undei^cs changes so rapid and yet so 

' and purtoieUte in their succession, that one can only compare them to 

operated upon by a skilled modeller upon a fcmtikss Wto.^ iS Ai.'f 
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constitution, and if the scientific idea is accepted, then nerve-* 
action is but an undulatory thrill from the centre to the surface. 
The same undulating fact we find in the inorganic, interlaced as 
it is with electrical conductors, every shock causing its energy to 
be felt as far as the conducting apparatus extends. If it be 
assumed the organic undulations are of the protoplasm, we &11 
back on the shaking jelly. The distinction, so far as we luiowy 
between nervous undulation and electrical vibration is, that the 
one occurs in a sensitive body and is inbred by itself, the other in 
lileless forms, gathering their powers from the great outside 
reservoir of nature. 

Lewes tells us " it is sufficiently acknowledged among scientific, 
teachers that every problem of mind is necessarily a problem of 
life." " It is enough that mind is never manifested, except to 
living organisms, tu make us seek in an analysis of organic 
phenomena for the material conditions of every mental fact." 
"Mental phenomena. . . .can only be the objective phenomena of 
vital organisms." *' Xhe protoplasm is an organism because it: 
feeds and reproduces itself," 

We are to seek mind in an analysis of organic compounds 
what is to direct our search? even life escapes the vigilance 
the searchers — may not the organism, the mind, and the life, be. 
as distinct as alcohol and a vessel containing it. Throw forth the 
spirit, the vessel remains, and the spirit is a continuing quantity. 
When life and mind pass from the organism we have tha 
analogous fects. Before " the material conditions of every menC ' 
Jact " are found, it appears quite needful to prove that mind has il 
origin from matter, as it is quite possible for a thing to be in 
thing, yet not of the thing, may act with it, and apparently form 
a part of it, yet be utterly and entirely distinct in composition, 
as colour in substance; as in the illustration, we might just ai 
well seek in the vessel for the phenomenon of the alcohol. No 
knowledge of structure or function ever disclosed the principle, 
life, and no analysis of life ever disclosed the principle, mind. W( 
know life and mind exist because we arc conscious of them ai 
eifects occurring in organic forms. It seems an outrage on all 
reasoned analysis to say because the life is connected with th« 
organism and mind with the life, that in the compounds com- 
posing the organism we are to seek their bases (roots). The life is 
that by which the organism exists, and the mtnd that by which its 
motions are directed,* There can be no questions of morphology 
> Tbe " pviiwIioQ of llie nerroua ajstem U Ibat eacb nerre is miLde aoBceptlbla !• 
iU pefuliai imprejaiuDs onl]'.'' " Tbe oeive of ctsloD u ta iaHomble to ' 
no ot loucb l> fo llgill." (Bell, Brijg. Trtal.. p. 153.) 
V baad fuppSemeatt tbe iotellect ami pments Vb« v"™ 
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or [Jiysiology here, for we have nothing to do with structure or 
the ramification of vessels, &c. Heat is denied to be a principle, 
and presented as a material vibration ; ' life and mind derived 
from matter and consciousness shivered into states ! The only 
changeless phenomena we know and of which we can speak with 
absolute certainty are. Life and Heat, Consciousness and Intelli- 
gence. The two first are necessary for the existence of pheno- 
mena, the two latter as their interpreters. 

We may learnedly talk of germs and tissues and interlacing 
forces, but we arc never rid of the fact that when the life flies 
the organism ceases to be. Whatever may be the assumptions of 
the vitalist, they are insignificant when compared with those of 
the materialist. It is patent that the vital fact survives in the 
germ, whilst the organism is dissolved into elemental gases, again 
to be rehabilitated, again to become vehicles for an ensuing life. 

Because the organism is sustained by nutrition, does it follow 

that the nutriment creates the life ? it repairs the waste when the 

assimilated parts worn and exhausted are exuded ; waste to the 

■articular organism, but not waste in the grand economy of 

kature. Organisms have affinities for soda, potash, lime, magnesia, 

ic. J in the serum of the blood is phosphate of soda, in the nerve, 

ibosphate of potash, in the muscle, phosphate of magnesia, in the 

ne, phosphate of lime, &c. In the organic arrangement there 

chemistry in a minute and effective form ; it is all orderly 

■angcment ; there are no " wrenchings ;" the substances arc 

Jmilated, and through the absorbents the various parts of the 

trture arc nourished; each adapts that fitted for its purposes. 

uUclive power is a/ vital action ; the chemistry and mechanic* 

if nature may be imitated by art, Vaucanson's duck was said to 

[igest its food.^ Our greatest fact of simulation is Edison's 

i^talioii vbicb so |iramiiieullj prenenli the Hltingneaa of purpow in aniniiL 
aamomj [e*'rfi^ Bell, Brid. Trtat,, c lii). The dlviaiun of Ihe linden combinea 
nIIdb with iwnw of loucb, and adnpU (am y. S) Uie hnnd to Eriup, to fuel, and 
DaaapB (iM/^ lOT). On tils perfHct mobility of tbo Ibunb ilepends Ibe power of 
b mman band (tba monke; bu najlexor longm of Ibo thumb. 

Tbe whole (nets of tbe nnlmol sjaVan uw so perfacily coonecleil tbat even tb« 
ttffUtDl o(* bone, be II of tbe jaw or i^plne or an eitremit}, tells ila tale (Curier). 

* 9j Ibe undulAloT theory munj properties Bia explained) there may be olbec 
mjltliitinni iiben Ibe lulyect is mure inlimulely probed. Tbe conaequence of Ibe 
IwMT li — the InminiferoDii elber has no local motion, and produces refraction and 
nCtodon by Ibe operalion of lis elosticity aloue. Ila leuiiity niasl be eitninM, 
Vklbt Itt tension must be vety great. Tbe vibrations will be Iraafvetae (like Uia 
Mil <iif tbv wiigcles) ; irom thbi Iruisrerse cbarucler the laws of poluizatioa follow. 
MPS of Ibe appeonuicBB, sucb bs the fringes of shadows, «tc., would occur whether 
1m albntioDS were Iransverie or not (eide B. T^ Wfaewell. p. 1^4, tt aej). 

* Houdin Mys, " One of its wings being injured, it was Bent to nM te Tb^ite 
■■* 'tba digestion' proied lobe 'a real canard.' A \aM cohImbmij sseiiiw^^** 

tiar w— pigced before ibo bird. Tbe luolion of the \)rt\ \n ft^WiWwft, tioAwA- 
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phonograph, for there is voice and memory— a memory and an 
utterance which will endure as long as the tin foil on which the 
sounds are magnetically impressed. In the microphone we have 
a magnifier of sounds.^ 

the food aod facilitated its introdaction into a pipe placed beneath the Icuwer bill* 
The water and seed thus swallowed fell into a box under the bird's stomaGh." The 
digestion was managed thus, " bread crumbs coloured green were expelled by a forc- 
ing pump and carefully caught on a silver salver as the result of artUlcial d^iestion" 
(Memoir Robert Houdin^ vol. i, p. 174). 

^ [The problem of the conduction of sound has for a long time engaged the 
attention of the scientific. Hooke (1667) conveyed, by the aid of an extended 
wire, sounds to a distance ; and a whisper could be heaid a furlong off, although, 
the wire was bent in many angles. Wheatstone (fifty years ago) showed ue 
sounds of a musical box, many feet away, could be repeated by means of a. 
deal lath, one end resting on the box, the other end in the room of exhibition, 
having on its top a sounding box. The same experiment was repeated b]p 
Faraday at the Royal Institution. Henry and others, in America, improvc<l 
Wheatstone's idea. In one experiment two pianos were placed in houses on. 
the opposite sides of a wide street, and the sounds produced on one pian9 
were reproduced on the sounding board of the other. Helmholtz was the 
first who produced by the aid of electro-maenetism telephone effects. He 
placed a tuning fork between the poles of an electro-magnet, and by means o€ 
a platinum wire, one end of which was dipped in a cup of mercury, and the 
other attached to one of the legs of the tuning fork, he was enabled to 
obtain an intermittent current of electricity. By connecting the first fork 
with another of the same pitch, the vibrations of the one were communicated 
to the other. The sounds were regelated by means of a resonator placed in 
the front of the second fork. Page, of Massachusetts, forty years prior to 
Helmholtz, made investigations as to the production of sounds bv the aid of 
electricity, which he called ** galvanic music." The results of his researches 
when published excited considerable attention. Reiss, in i860, produced a 
rough telephone, employing a beer barrel, a membrane, and strip of platinum 
attached to the membrane by sealing wax. The platinum representing the 
hanuner of the ear, and by which the electric circuit was oroken. The 
receiving instrument, a knittine-needle surrounded by a coil of wire placed on a 
violin which served as a sounding board. His subsequent arrangements were 
of a more complete character. To him is due the credit of being the first to 
conceive and cany out the idea of causing the human voice to vibrate a mem- 
brane and through it to break an electric circuit. Faber made an ingenious 
machine, by means of an apparatus he simulated the mechanical causes by 
which the voice is produced. Edison, on the other hand, obtains the mechanical 
effects of the vibrations. About four years ago Barlow invented the Lolograph 
as a short hand writer. It is a membraneous implement, the vibrations of the 
voice are received on the membrane and recorded by a fine hair pencil kept 
moistened with ink. The marks are curves similar to those made by Thom- 
son's siphon recorder, the paper being uniformly drawn along by a Morsels 
feeder. 

Telephones are of two characters — the thread telephone, a couple of boxes 
covered with a membrane and connected by a thread, the sound is perpetuated 
by talking into one box, the thread carrying the vibrarions to the other, and 
the electric telephone, which converts the sound into electricity and retrans- 

"115 it into sound, where it existed in the current of electricity running through 

wire, produced, it may be said de iio«uo, at the TCC^ViVa^ €ii<i o? the cir- 
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Man is a finity in an infinity, an intellectual particle connected 
with the great positive, universal Mind. By the conceptive rela- 
tion with this infinitude he is enabled to construe intelligibly the 
iniinitessimal facts whose sum is phenomena, and find the art of 

cuit In the thread telephone the range of sound is limited. In the electric 
telephone practically unlimited. The greatest distance over which the tele- 
phone has yet been used in connection with the submarine cable is from Holy- 
head to Dublin. Bellas telephone owes its characteristic to a permanent 
magnet surrounded by a coil of wire — and to a disc of thin metal. Gray, of 
Chicago, a few years ago produced a complex instrument by which musical 
toonds could be reproduceci and transmitted. This is probably the first electric 
telephone. Its details are deposited in the American Patent Office. £. 
Dolbear (another American physicist), produced a telephone in which he 
OSes electro-magnets, and with his apparatus it is stated that low talking can 
be heard more distinctly than when a great effort is made. Edison, the in- 
▼enter of the phonogmph, has devised a telephone by which the sounds are 
intensified. He has also constructed on the same principle the tasimeter, an 
instnunent of extreme delicacy for making observations on the heat of dis- 
tant objects. Bell was the first to enter the field in a practical form. For 
some years he had been engaged in researches on electric telephony, and to him 
the credit is due of having been the first to consummate the articulating tele- 
phone. One of the most ingenious purposes to which it has been put, is the 
detecting the efficiency or non-efiiciency of torpedoes fired by electricity 
(McEnvoy is the adapter). The phonograph electrically records speech by 
indentations on tin foil, by means of a turning apparatus, which on reversal 
icprodoces the sounds. There is a difficulty in transmitting the sounds over 
Ofdinary or special telegraph wires, which makes it at present but little more 
than a scientific toy. Hughes (the inventor of the telegraphic type printer) 
pioduced the microphone. It was invented in December, i877> ^^^^ made 
poblic May, 1878. Originally most primitive in character, a halfpenny 
vvooden box for a resonator, on which with sealing wax was fixed a small 
glass tube filled with a mixture of tin and zinc, the ends being stopped by two 
pieces of charcoal, to which wires were attached to three Daniels^ cells (three 
jam-pots in circuit), the wooden box with one end knocked out served as a 
mouthpiece. The great secret of these inventions is the obtaining a per- 
fectly constant remittent electric current, to obtain which various means are 
employed. The great effects of the microphone were obtained by connecting 
It with the Bell telephone. Professor Hughes is now enabled to dispense with 
the telephone, having discovered a receiver peculiarly delicate in character, 
beingy in fact, the membrane or receiver of the thread telephone. On this 
dmm he mounts his carbon apparatus which is attached to the centre of the 
membrane. 

Various tales are circulated as to the modes of discovery of the phonograph 
and the microphone. It is said Edison, when trifling with his telephone, with 
the little neeole of the diaphragm pricked his finger ; on drawing it away, it 
left an interrupted line of blood on its surface by the vibration of the point. 
He placed some Morsels paper, so the diaphragm could travel over it, and 
ipeaking through the tube found dots and dashes inscribed ; reversing the 
prooeiBy a faint halloa was heard, which he had shouted at the machine. Upon 
tUs he went to work, and produced his first phonograph. So also it is ^d 
the discoveiy of the microphone was due to the accidenta\ bieaVLVCi^ oi a V\x^ 
when totae acoustic experiments were being tested by means o£ t\it itX^^Votit, 
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matuye expressed in her work. The bubble reared on sensory \ 
&cts bursts ; sensation being but functional, hence is merely % I 
method, which consciousness passively receives and reflects. The ] 
interpretation belongs to another category — intelligence. Sense 
expressions are symbolical presentments, perceptions of form. 
Euhne's interpretation of vision shows our perception of it is repre- 
sentative. If Jacts as we conceive them can only be interpreted by 
intelligence, it follows they are the results of intelligence; and 
physics, chemistry and mechanics the objective presentment of 
the thought in which they originated ; in the same way as a cup 
is the objective presentment of the thought of the designer, 
through the mechanics of the potter, symbolising its fact in an 
objective form. To say '^brute matttr" which is modelled at wiU, 
is the (actor of its own fact, is neither scienci nor reason. If mJod 
originates in matter (the thinking brain)^ it olnnot soar beyond 
its origin ; there could be no conception of the unseen as t 
formative consequence, no abstract conceptions which could pass: 
from mind to mind. In nature there is a consonance throughout, 
all is relative ; the material connected by material tics, the imma- 
terial or mental, by intellectual ties. Thus we arrive a.% the 
moulder and the moulded. If phenomena exist through impuls^ 
then in the world of phenomena there is something bestdei 
matter. The casual must be sought in the actual, the impulsivi 
in the beyond of matter. 

In the teachings of the lecture-room and scientific theories,! 
materialism be not avowed it is inferred iJi " the terminolt^." A 
subversion by phrases, an ultimate which reason would constnu 
as the completion, or end, means a beginning ; so probably mats 
rialism may mean orthodoxy. 

If we think our facts we cannot but perceive that inteiligeno 
is the underlying principle of all natural phenomena, an intellt 
gence so wide and vast in character that it spans every fact. A 
science has no explanation of the whaly the whence, and the wl 

The «reiihed wire, although talked at and 
broke and ihc telephone uttered a sound. 

£ laced together, secured by i weight, again faint sounds were heard. "Kl 
roken circuit was improved and the microphooe resulted. This might 1 
said to be " Science herself rewarding inventors" by revealing some of fal 
moKt hidden secrets. Let the accident be, or not be— the discoveries were (h 
to the true intellectual interpretation of Nature speaking. She revealed hi 
method, man applied it.] 

' '■ The brain Ibrougb which e»etj impresiion mu-l be conveyed before 
oeived, i» iuelf insBnslble" (Bell, Biidg. Treat., p. ItlK). " The heiirl \s nl» 
lo be inienilble" (I'j. 10(1). " The aenaibilitiee of tbe living Trame are appropili 
BodowweoU ; not g nalitioi Deceasntily uUing from Ufa; atlll leas the c(- 
delicacyof to* lure ' (ib., Ifll). 
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of matter, it is an insipience authoritatively to pronounce on the 
greater mysteries of heat, life, intellect, and consciousness.^ 

A Theist believes in the rule of God, a Deist confounds all in 
: both may be tolerated by the orthodox, for they found 

iir ideas in the intelligence of the Cause ; but the Materialist, 

10 thinks only in the fact from whence he emanated, must for 

Er founder in the mire of his own creation. 



hxl: 



Tboouoo (W.) and Climsias aiiive at this coaclusion Ibat tbe world nl aaata 
lod will iDliUllbl; come to an end — Isl. The iinivBree will unite tn ao enonnoaa 
Iwoas Duuij. 3fld. Ait (iiible motion will bam ceased and all forcea be cbangBd. 
mere molecolar motions" In Uie ahape of heat, " mii*er?ialiy unifonn in tem- 
nlnre," and tliia "ttnle of death orreatwiUlastetecnallf." Tbisview, LnKhmidt 
■bDniTla (Trtatite on the modem theory of hfof). For ari^unient, adopting the 
nrlbat tbe ion iaa slowlf cooling bodj, and tbal hisBtirface will soXxAMy long after 
a plineili hare fallen in on bun, tbe period of rest and desib will arriie, but cannot 
lataalumted duration, becaage it cannolbe atflBleorequillbriam. (PaienlbeticaUf, 
WMJ be wid, Ibe theory of Andrew Jacksou Dans, the clairooyant, wenu more 
HOwMe ; Til. that tbe tisible aairerae is a manafactorji of B)iirit, and that even- 
■Djr (U natter will be resolved into autrit, and b« abaorbHl in tbe " great poiittve 
M," wbieh appears fo be bu idea of an entity or God, repenting, io olbef irarda, 
• bnmtlxsi* of John Scotns ( Erigena). 

AeciptiDg tbe nebnlar Iheorj of Kant nnd La Place, Eelmholtz sa^ the beat 
dtba (olai amw In tbe condensation would be represented by a temperature of 
tt,lll,0OO° C. ir it bad Uie cepscity or water, bat if of carbonate of limn or lilidc 
idlt would be 140,000.000° C. Tbus, the heat of tbe interior of the mesa would 
liDcreaied Ui more unimmaginable sumsi an FiploHion would thea eusne, and a 
Mer part oF tbe beat would be converted intu gravitation and the force of rola- 
M, and the inocess of consolidation would agiiin oci:ur. Tbis appears to be Loscfa- 
Hl') idea a( a kosmical period. 

IT Ibere were any sucb sums of heat as are imagined, there could be no jfossibia 
BbMOn, because there would be no roalerial sabitance to explode, for all univenal 
m vonld be po«eased by heat. In kosmical hypotheses ibe colar system is not 
iksMmaideted alone but with it tbe whole ol tbe mas and systems of tbe universe. 
I Hinsii kosmical theories are calculated on the arbitrary assumption that theni is 
I nDeWlng energy. Reciprocation is as much a positive fact of phenomena as any 
bcvwiMtiGc bypotheais. Heat in all tbese theories is conceived to be speciOc, bat 
Hteamere undulation in the particles of mstler it can have no specific cbaracter, 
it If Ibe fpecific heat assumes the proportions of tbe numhern designated— wbieb by 
l« hypolbesea reach :5a,i)CK),0O0° C, tbeie would be no matter from wbenM U 
■U xmaoale, bence beat cannot be tbe casual it is assumed to be. Tbe reveniort 
dl tbinga into beat by tbese kosmical tbeories, shows the reaolutian of all tbinga 
b « pttaDoidial principle (mateilally consideiedj heal. Figures are important 
Htn in scientific analysis, und In Ibeir extremes are a reiiuclia aii abiiirdum. 
ko jelly specka adbering produce spores. SclentiOcally, there can be neither con- 
d vitta nor Exudation from other substances but heat is elicited ; then each 
hMXial ^lecb Is a retealer of heat — it is a quantity, bowHver unappreciable. 
USply the jelly specks into the bulk of the unirerM and with them tbe revealed 
Wl, and we »nite at a ranj^e of Ggorea no niuneration could name. This is the 
bvatcome of Ibe heat hypothesis of science. Wbeie does it land us? Reason 
Itlwvtwro! We have of course Ibe continual theories of dead iparldi. which 

■ fbpical astronomer points out; as tbe dark companion of Sirios, and that of 
•Qsn ; also incandescent suns and other mysteriai, some reducible to b< '' ~ 
lONNn, and others merely imaginative creattoni. Science rarely errs Ir, 

■ •( the incredible, K by a |KMaibil[ty it can be dressed in a scientific pbroseo- 
to 1 tliB nally poMible and probable is frequently rejected becvise W e«,ta«A ^h 
hU in ■ome Bcienlific firpolliesjs or (ormula. Matter in Oifc acYente <A 'Oti» 
mkOt oafy ptobnble pBotible—beaen all wbich haa nol « maVemi ^lofta 
Mr li not lbs poKiMe. 
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CHAPTER IV. 
Dual Man — Perception and Conception. 

Mind is defined to be but molecular changes in the substance 
of the brain : Life '^ the molecular union of proximate principles of 
three classes in reciprocal dissolution — " structure, aliment, and 
instrument/' as " a peculiar force temporarily associated widi 
matter y' '' an undiscovered form of force having no connection 
with primary energy or motion j" " a px)wer capable of controlling 
and directing both matter and force," but arising from mechanical 
agencies. The energy of the mechanism is but the method ly 
ivhich nature moulds her fact ; vitality, the subsisting link which 
tends to reunion and order, as mind and will, direct and control. 
To a commonplace thinker mind and vitality comprise all that 
can be conceived of thought and sensation, vitality, as the energy 
of the mechanism, and mind, the energy of spirit expressed as 
intellect. Call them the inbred vibrations of matter, what is the 
gain ? There is no riddance of their inherence. Such utterances 
are the very charlatanry of science. With Emerson we might 
say, " Surely no one would be a charlatan who could afford to be 
;sincere.'* 

Man in whatever aspect he is viewed is a mystery rendered 

more impenetrable by the attempts made to solve the problem by 

.mechanical and chemical explanations. He is a compound of ail 

jphenomena ; not the kosmos, but of the energy derived from it. 

. \ By his senses or the perceptive faculty he is united with objective 

• or external phenomena, and with the unseen or subjective by his 

^conceptive powers. Perception and conception pourtray his dual 

nature. The consciousness is impressed by both these natures, 

and makes man, so long as they are intertwined, a unity, probably, 

a scientific molecule. The metaphysician lends his aid to deepen 

the mystery. There is the admission of an existing soul, but then 

it is demonstrated to be a point without extension. The very 

jprinciple of the Kosmos is the extended point or unit, so it is 

impossible to admit there can be in the Kosmos a point incapable 

of extension. 

// extension be accepted m tVve setv^e of difEusion, there is no 
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foita^ pfipfcalljr or tncUftiy^icxllyf In the extended ran^e of the 
hoi&mc^ wikh h wkhotst k. If hy the iumV U meznt man^$ 
hAtiiaaihm k k extended wherever hi$ tnHuence restche^, A^ 
m abscraict cr>ncepeu>r» k \^ inteUectu^l identity^ nf^ zx z ^ome^ 
Amg derived from mztter^ but m the ^eme of arresting arwi con- 
troQinig^ In f h« anrmal man, pere^pcron^ or rrk<ttinct U the pjlde ^ 
ift die metvtzi man, cot>cepCk>n or mt^llect. In the animal nun 
ne hxire an intficzte mechanism, nerves, mujiclefi, valv^t cr>n(iuft<t( 
anJ b«>o«:$, te^fondingtothe impiil^^ ^>f ^itl and ^en^ti^>n ; h«t>ce 
mr M]jp«>i$m hecomei^ t^ly a vehicle for their dUpiay^ kteAon^ 
1m protMid cvcrjr |ttrt of the organ ixerf structure, bwt nowhere 
tb(» ie fittf the do<ul, or the Hfe. In ttea^ matter there {$ irrita^ 
tSfjr tijr excfeafion^ the mincfe contracts, the nerves fwtcb — 
MliM m(iK^ through impiike. In the livmg organk<^m ev'ery 
OMSMK f$ the result ^ (mpuke. There U n^> evidence u> %hcm 
Ike etcher Icfe or mind are functions of %tx\icx\ixe, Functioti 
aNf» with Jtrticture, hat an initiatory fact jjfrtcede% hr/th. Intel- 
iljMiee a» the ffyrmztive bctiky precedes ntziity^ vkzlity <Ktr\iCture ; 
m tmh a corMzry k k (mpo^^ible to $ay that intelligence (yr 
iMtay^ zfe tunctu/h^ of structure. We cannot say that structure 
kike iietttky of the creztafe^ for k changes on each moment ^ 
HMMmnally imxposted a$ it h c/'>ntinually replaced. Perh^ no^ 
mme cogent a fri^/ri tesB^ffiing c/>uld be zdduced in prrxA of the 
AbI ibiet of man, than the for ever changing hfAy and the un* 
dhai m iig and zapnenting^ mind^ The phase of nature is the 
ftuftwuioms unity f>f two kingd/ym.^, the material and the imma^ 
imly fOtf^rated in physics as matter and force^ the p<'>nderable 
m4 hn^oiDderakle^ A passive or receptive world and a ^orld of 
lte^¥e |Mrine$p(e», in, kit nf)^ of matter, 7'hus the intangihle 
trnme^ the real.^ 

The £f^ and wn Eg^ are the con v^ir^u-^ness of one fact^ f-r^r the 
ILmemM never he conceived with/>iit the non £go, or the ^>rf\e^ 
Afffg without the self. We talk \ezrucd\y but the mischief \% 
Wr fatfc seriowsly of Eg'^ji and »^ ^^T^^ ^'^ '^ ^^^^ ''^^> ii^ ^^ 
iknUiit^iion of thought* was nr>t the o'>nsciori.s fact of the indf- 
fM mthm of owr identity. Science rtcr/^ni^ed in perception pre- 
tfce intelligence underlying the methrxU of nature^ as facf.^ of 
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law, ruling alike the floating mote and the revolving star, the gci 
and the developed conception. When science leads to a conce 
tion of causation sense-symbols fade in the purview, and t 
effort is made to define ihe what and the why. The wrangle i 
the schools arises more from the intermingling of perceptive a 
■conceptive ideas than from the contention as to the idea] and re 
The material philosopher counts his atoms and decides the kosmoi 
is composed of units of matter, in its eternity combining cause 
and effect. The ideal philosopher sees all things in the ideal, or 
spiritual, therefore to him the ideal is the real ) and whilst admittiD£ 
the units, insists they exist through intelligent contrivance 
condenses in the cause all succeeding effects, and asserts that hj tli 
eternity of intelligence matter exists, but he admits secondary eausi 
and [hereby gives an undue prominence to effects. The naturl 
philosopher, takingnote of infinitessimal quantities, brushes thcr 
aside in the truer aim of disclosing the religion of nature, wherei 
he finds an intelligence which man alone, of all created thing! 
shares. Nature, contemplated in her higher or lower phases ha 
the same cadence, harmony, symmetry and sympathy, whethe 
exemplified in a sand grain or a world, and in the beyond a Pro 
vidence exemplified in the laws of being, not supernatural althoug 
supersensual. 

In philosophy the perceptive and conceptive constitute unitj 
Science defines her atom as " definite masses of matter," whic 
in conception are inconceivable, to perception impossible. I 
there be such existing quantities the same providence attends thei 
as masses of worlds or systems of suns, for sun hangs to sun s 
particle hangs to particle. The physicist imagines his unitwhiU 
a sun or a planet is that of an astronomer, but to the philosopher 
who superadds all, it is the unit of life ; indifferent to him whethe 
■called into being at a word or whether all we know and see ar 
the accumulations of progressive impulses.' The all to him i 
but the reflex of the originating thought and the conclusion to h 
drawn is that the religion of man is the idealization of nature a 
it is also the confession of essence. 

The divinity of the cause is an existing fact in the minds a 
most men,' but when they think outside the orthodox formula^ 

■ " Tlie ancient nifthologials seem througboiit, rutber ta bate embraced tbe ide 
of gencTation Ibtin tbut of creatlan or fomiutian ; and to have thnnce Hccoanttid fd 
Ibeorlgln of Ibe universe " (Jiatoe, Nat. Hitt. Rel.iS). " Epicuius, on being tot 
t:im* first arose, answered his tutor, '/liid cAbos luAfnw f " ~ 

' " The idea of God, aa meaning im infinitely infeiligenl, vise, and fCooJ b« 
n'ura from reflecllng upon the operafionB nf our own mind, end augmenting tL_ 
onalltiea of goodneis and wi»li>rn, ii\'ilbout bound or limit" (Hume, vaLlU 

mf "Tbo anjy point la tbeologj to ^itMch'Wc ibatt ftc& » eocter.'t. ol tnait\.\wl < 
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pd find in nature an exemplification of this divinity of the cause, 
ley are accused of Pantheism. Pantheism when analysed is 
ividence dressed in mythic elements, making the tlwight which 
died the universe into being objective^ — an idealization of 
Kisdom and power. This idealization, when expressed as a senti- 
snt, is the basis of Religion. Spinoza, a Pantheist and an Atheist!* 
rely the terms are not synonymous. The Theism of Spinoza 
I spiritual identification of God in all things, not His per- 
J existence in them. Who, acknowledging a God, will deny 
hat God, or the ideal essence representing God, is not present 
t in all things by His law ? All ideas of God are individual con- 
ceptions. Practically (if a cause be acknowledged) God is every- 
I where existing in His own e5sence,and by His law existing in all 
gs, yet it does not follow that all things are identifications of 
1, only that they exist by His ordinance. Such I understand 
■e the teachings of Spinoza.^ 

hat there it ininiitle inteUigenl peioer la the world" (Hume, Nal. 
■ Hit!. Rei., p. 25). 

' The Gr«efca wi-ra no! eonteat, when expreaaing the provident CBre of the goda, 
Itll Investing each groie, gtreain, mountain, dale, riier, fannlain, Ac, with iU 
Uendant demon ; tbe; also concluded Ibal man was EUTrouoded b; an iinaren world o[ 
■ernnturnl beings. Not only the things of earth hod their lypicnl deities — Earth, 
r, Fire, Winds, the Moon, the San, but tbe fraita of the earth, the Howen and 
torn. One god folded the hiade, ere the beard emerged, others tended the joint* 
M Klallu, opened the ear, and conducted i( to maturltj'; presided over Uie crD|i and 
klfarnering. Even tbe organism was cared for, the falus and birth wore ntlended 
The infant took no nutriment bat a god was present ; over each internal 
a god predidod. Tbe bonea were hnlt, to atand and walk, tbe carefiil god 
to prevent a fall; no Incident in life but had ita attending cnre-taker, 
ktitrtuea were nnder aupeivlsion, and the manifestattona of Intelligence — Comedy, 
Kngedy, Song, music and dancing. Tbe discipline of rlgbt and wrong ; booaebold 
^ri domestic sffaira bad their Penates and Lntef. Each human being had his two 
jda or genii; the one exciting to good, tbe olber to evil. Nighl, sleep, 
I, became goda. Tbla mjtbic Pantheism contained 30,000 gods or presiding 
""■ ! original Idea in its intuition, however perverted or deganeraled, wu 
n of a dense of Providence, a peopling of the onaeen and unknown, by 
iking apiribi. Plato held Ibat all Ibia arose through the perversity of man, 
ifa wbleb, tbe one God delegated to Jopiter and inferior deities tbe caru of man. 
cilil world mjthi and newer su)iers(itions are tbe outbarals of tbe same mythic 
_MDt) {Vide' Fieiutt, Gheitt, Spirila,' J . N. RadcUB'e, pp. 13, 19). 

* Ileao Stanley, in bis address to the students at Aberdeen (1871), said :" When we 
r( the annals of ecclealastical history we shall often find it is not witbin tfaa 
lbs of tbe so-called orthodoi but from the outlying camp of Hie so-cnlled 

Ic (IT Infidel Ihat the champioqa of the true failb have come.'' " II ia not by the 
It of the orthodox, but to the aspirations of tbe excoBimnnicated Spinora wa* 
IB cleoresl glimpse into the nature of Ueitj." 

* Vidor Cousin, (peaking of Spinoza, snya: '• For him, God the aelf-eiiitent 
Isfi tt« Elemal, the Infinite, too much crushes tbe finite nnd relallve hunmnity — 

bihat.be la so filled with thesentiment of God, that beloiies therein tbe senUnieDl 
If mn." " The Etbica is a mystical bymn, an aspiration, a sigh of the soul ralMd 
ItaHln who alone can rightfully say, *1 am that I am'. . . . adoring thn eternal tat 
loto face with lie Infinite, hediadalnedlhis tranuiloty *otw," »n4"\i.wBw 
twrare, not action, aor glorj," " SgmoiA is itit IniiViut MotA, & Vetvnn 
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112 Postulation of a God. 

The mind postulates God, and the proof adduced is the uni- 
versally intense desire exhibited by man to aUy himself to a 
something beyond the sphere of his own being. Probably there 
are professions of atheism, but was its fact ever realized in any 
mind ? Creeds become harmful only when it is assumed their 
particular formula is alone the truth, as if truth were not universal. 
The idea of God cannot be limited to one or within a thousand 
conceptions, and it is a treason against the dearest privileges of 
humanity and an impiety to say that man shaU not in his own 
conception of truth symbolize his own ideal ; there never was a 
thought formed of Deity but contained its own good. There 
was more of religion in the rejection by Servetus of the dogma of 
the double procession, than in the gloomy Calvin who caused him \ 
to be burnt to death for his rejection of it. 

The Stoics built their ideas of the reality of life on the moral 
sentiments, virtue, and wisdom, and esteemed all who were with- 
out the pale of their particular teachings to be fools. They 
painted the shortcomings and depravity of man as the orthodox 
do. They rejoiced in " the birthday of eternity " as a deliverance 
from the bondage of the flesh and as an entrance into ^' the great 
eternal peace." Is this often reiterated depravity of man an 
inherent principle of his nature ? or does it exist through the social 
distinctions instituted by man ? ^ It is a grave question, and 
before we deny God's higher creation, mind, as a spiritual truth, 
it were well first to reflect upon the true nature of an Infinite 
intelligence, and secondly, to inquire whether this Infinitude, whibh 
must in itself be perfected purity^ as containing within itself 
every excellence, could be reflected in an innately depraved 
formation. 2 This dogma of the innate depravity of man, if 

Sufi, an enthusiastic monk. The author wliom this so-called atheist most resembles 
is the unknown author of the < Imitation of Jesus Christ.' ** 

1 If Canon Farrar succeeds'in banishing Hell from dogmatic theology, however 
opposed his idea may be to the tenets of the Anglican Church, he will do much to 
eradicate from the mind the element of fear, and lead the devotee to a higher appre- 
ciation of the divine wisdom 

^ If the hypothesis be true that man (as an organism) is descended from some 
vertebrated form (all biologists appear to be of this opinion) it becomes an absurdity 
to suppose that in his origination man wtis mentally perfect; the organism being of 
progressive development, it is probable the mind also was progressively developed. 
This at least we know, mind progresses through culture. Adam in Eden may be a 
type of what man should he. The animal antecedent of man disproves all ideas of 
intellectual perfection, and therefore of bis fall from this high position. The hypothesis 
being accepted, it is a higher aspiration to suppose that man by culture must make 
bis own future, than to assume he was arbitrarily degraded from an exalted position, 
and by a faith in postulates unproved, has to redeem his lost state. The former 
position presents God in a beneficent aspect; in the latter the position is reversed,. 
and God would be a capricious divinity inflicting degradation and pain on man ^ 
creating and authorizing evils for no a^poieivt «Ti<dL. God «a Ibe author of nature 
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answered affirmatively becomes the denial of the fact of God. 
We are told morality can only spring from Religion ; in one 
sense this is true, for all moral philosophy springs from senti- 

^fnent, as representing a mental condition. 

If the history of theologies be true, theoretically, moral truth is 
jie fact of all, practically of none. Apostates from established 
rakhs in all ages of the world, however eminent for moral 

pconduct, have been esteemed Atheists, and therefore criminals. 
The philosophical Socrates died because his thought was in 

I advance of his age ; he acknowledged the existence of a supreme 
TJcity. Such is the peculiarity of human thought, that frequently 
first comes execration, and then adoption. In Christian ceremonials 
ire found Pagan rites and in theological tenets Pagan philo- 

^lophies. The sedition of the populace of Alexandria led to the 
worship of the " Mother of God," The superstitious people saw 
only the reinstitution of the worship of Isis, but slowly it 
became a supreme object in catholic thought. The reality of 
thought is framed in the mind. Turn the page of fife wherever 
we may, in the kinship of humanity we find the self Thought 
treats of homogeneous man, and, mindful of his dual nature, 
asserts the spiritual entity. He may be connoted with the clod, 
but not the less within is the ethereal mind. The inorganic and 
the organic had but one origin ; there Is but one ultimate. A 
thousand years ago John of Erigena and Avicenna,' and later 

I* onJther pains nor degradBllana. The miiienes of humunlty arise from Hoclat 
.nctloiu and tlie neglect of nature'* teachings, wbicb, by bereditaiy transmis- 
B hart) grown Into mineries and pains. In animal races crealure pleys an clea- 
8 by nsture't onlinuncef. Tbis \i adduced as proof by tbe opponents of tbe Idea 
s provident Gad, tbnt there is no ProtidKnce, and if there be a God, he is merci- 
M and cruel '. Livingstone, when undtrr tbe pans of the lion, as lie supposed 
ftboDt possibility of rescue, wys, " He cnugbl me by the Hhuuldttr , . . . Growl- 
( horribly, be shook me as a (terrier dog does a rnt. Tbe shuck produced a stupor 

st which Beems to be felt by a mouse after ibe Qrst gripe of tbe cat. !t 

'I of dreamvaets, I'u wAioh there laaa no unie of pain nor feeling of 
•i UiDu^b 1 was quite conscious of all that was happenrDg. It was like what 
U psrtlnLly under tbe InBuence of chloroform describe i they see the operation 
. netfeel llie knife." {Sajilh Jfrica, Liaingsliine, iStS ed., p. M .) 
' Uberweg says Averriies interpreted the doctrine of Arlslolle, " respecling tbe 
" and passive intellect, in a sense which is nearly paatbei^lic and excludes Ifae 
|[ Inditjdual Imnnortiility. He admits tbe existence of only one active inlel- 
id afDrnw It belongs in comTnon to (be wbole boniBD ruce; that it becomes 
.lOTully partlcularited in iiidividusls, hut that each of Its eniRnalJans becomes 
dly absorbed in tbe original whole, in which alone, therefore, they possess inimor- 
1^. AvorrOes did nut himself identil'y tbe universal mind with the Deity himself, 
•ed it Bt an euiunutiun from Deity and a movement of the lowest of 
Hi circles .'' 
Lt Gazx&li (lOlO) the Mahommedan has a more beanlirul theory. " God created 
' It of man fruni a drop ol His own light, its destiny is to return to Uun. \^q 
(IveyBursulves wilha vain imaginBtion that U wvU retain \o H«ttB»A'«Vi 
Wbea Ibe lioil/ dies, tbe /arra you bad OD yoM enVtanco inUi \.\i«> -JimVi k 
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Giordano Bruno taught this truth, and they repeated the philo- 
sophjr of an older time : in all eras the record was true in nature i 
Man, the central link in which phenomena and essence culmi- 
nate ; by his perceptions he is linked with the things of sense, io 
his conception of ideal truth he soars to his God. 
The poet Spenser says : 

" For of the soul, the body form doth take, 
For soul is form and doth the body make/* 

All are threads in the loom of time. We live in our insights,, 
but the world we mingle with is not the world we think. In 
solitude man has revelations which, in the ascension of being, he 
will carry with him. Character is a force by which others are 
guided — a moral order j thus men of character become the con- 
science of the society to which they belong. The unthinking^ 
will have a principle personified. When the desire was to have 
gods, whole generations were heaped into one person, combining 
in one hero the conception of a Cycle, thus heroic idols were 
obtained, a Romulus or a Numa (vide MicheUfs Roman Repub). 
In these historic fictions eventually were 'centred the faith of the 
people — the human merging in the divine. 

We perceive through sensation, but when sensation is trans- 
lated in consciousness symbols by collation become perceptions. 
We can know by collective evidences ; we do not attempt to pass 
through a barrier which experience has shown to be impassable. 
If we passively accept the position, then we are acting through 
our perceptions. If we would know the reason of the obstruc- 
tion we must define. In defining another principle is disclosed — 
Mind, and we arrive at an abstraction. There can be memory 
and comparison in perception, but these are its highest functions. 
Instinct in itself is sufficient for every purpose of life. It is 
objected that instinct has no choice. Were this true it applies 
equally to judgment, the guidance directing an impulse is always 
selective, arising from what and how it may. If intelligence be 
restricted to ideas and abstractions there are none in instinct. 
All the complicated variations of instinct may be resolved into 
sensation, experience, comparison, memory, and consequently 
will, and we have the range of animal possibilities. When we 
speak of mind, we speak of ideas. It is doubtful whether these 

your present form are not the name, hence there is no necetisity of your perUhiog on 
account of the perishing of your body. Your spirit came to this world as a stranger; 
it is only sojourning in a temporary home. Prom the trials and tempestA of this 
troubleKome life our refuge is in God. In reunion with Him we shall find eternal 
rest, a rest without sorrow, n joy without pain, a strength without infirmity, a 
knowledge without doubt, and light and glory the sources from which we came." 
{Conflict of Religion and Science, — Draper.) 
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have relation to sensation as their primal condition. Ideas 
id memory of experiences in relation to instinct (leaving out at 
esent all notions of " the heredity " of descent) have a difterent 
igin from mental ideas and spring from a diiferent source. 
eas are thoughts, as contradistinguished from sensations. The 
iculties of instinct exist with the mind, but are never transposed, 
Itho ugh doubtless there is a blending of perception with concep- 
m, as a feet of consciousness. Instinct is a property or principle 
oiganic animal life; hence we have organic or instinctive 
in ; ire have also conceptive or mental man. Instinct never 
iginates, mind does. As the subject has been treated in the 
oics, these distinctive faculties have rarely been defined and 
The hypothesis has been, that the instinctive faculty 
the animal and the mental faculty by which man is distin- 
ulshed are one, and thereby has arisen the confusion so generally 
let with. 

If it were possible to form a mechanical theory of mind, it 
itut be grounded on the distinctive faculties of the cerebrum 
id the cerebellum. Phrenology makes this distinction. The 
sumption on which the Science is founded presents the brain as 
1 instrument of many keys, the pulpy matter of the brain 
ling as a tympanum, or rather as a mirror, in which all objects, 
nsations and thoughts are reflected, the players on the keys, 
■renologists term organs. They place the organs of sensation 
:the lower brain (the cerebellum), those of mind in the other 
Unispheres (the cerebrum), the cineritious matter serving as the 
pnnecting link of organ with organ, 
Tyndall, in the Belfast address {Times repsrl), says: that 
" Bishop Butler was forced to admit the immortality of animals, 
I fail to find the proof in 'The Analogy,' the observa- 
tions on the subject being wholly inferential.^ In Ecclesiastes^ 

* The Bifbop «oa ncgumg thnt dunth did not involve tlio disiolntioa iind destmc- 
tloB d( tbe orRuri!! of ]iEr(:ep(ion and nolion. He xnf i Ibe srgunieat does not lead 
n lu BU|)|>one " the diasolution or destruction of living ngenb,'' " but It la iHld 
obaervatioiiB ure equall]' spiiIlcablD lo hrnlfs, und IE ia ttaoDght an insniwrabln 
If thgt tbcy ehould be ImiDDrtnl, nnd bf conaequencu capable of everlasting 
;'* bat " aujiposti the InvltliouB tiling denlgned in i<ucb n manner of expres- 
. |g not 111 tbe leHst, in the iiututul Imoiurliillt}' of b[ule«; viz., that tbej 
lentgieiit attainmenLi and become rational and muml ugent^ i even Ibia 
no difficulty, since ne know not wbut Intent powera anil capHcltleB 
a etMlned witb. Tbeie vros onire, prior to experience, <n nrenl a pre- 
jslnit bumun creatares, aa tbere in agninst the brnte creamivB, urrli'lag 
I of understanding nbicfa ve have in oiatuie vge." {^Anali^y, p.Si'f 
red., ISSfl). 

bey lliivu all one breath, so thai man hath no pre-eminence iibove a beait ''* 

,'*. IB). " Who knowetb the spiiit of man tbat Kovib upwnida, iind the Hplrll of 

\ UlAl goelb downnurdd into Iha earth 'Ti'A. v. ?)). " Tben ehull the 
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there is some ground for such an assumption, yet if an Immortalii 
for the beast is inferred, it appears to be transfused into that of mai 
and only through the immortality of man is the beast immortal. 

Animals have a system of nerves or a conducting apparatus 
•which sensation, motion, and will are transmitted, 
impact in the axial cord, of which the cerebellum is one termin: 
tion and the medulla spinalis the other — here the nerv( 
ramify and by a minutely arraneed network appear finally to ' 
lost in the muscles and tissues.' The organ of touch is spi 
throughout the skin and consists of nerves to receive the impi 
sion of bodies capable of resistance." The encephalon (the branl 
3S a whole) is the great organ of nervous power, receiving sensa- 
tion and transmitting the fiats of will, yet "not one nerve of 
the body has its centre of innervation in the cerebrum or cere* 
bellum."* The cerebral hemispheres are credited with the pro- 
perties of sensation, the cerebellum with the property of muscular 
co-ordination, the spinal cord with the property of reflexion " 
(Lewes, Phy. Bas. of Mind, p. 159). The cerebellum is connected 
with the cerebrum by the pons varolii, by the pyramids, and 
diverging radii. 

Instances are on record of children being born without the 
daat return to the earlb na it wna, and the spirit eball return unto God wbo nive it " 
(.■*.xil.y,7). 

' >' Bf the vacJouB efTorls of our aensstions to acquire or avoid objects muf 
muscles nre broug;til into luccouive or >yDCbronouii action ; these become aiSDCinted 
by habit and era then excited together, and .... gain indisioluble connecUoiu," 
So the motions uf the vi^cem become conjoined by habit, i.e. by sensitive aegocja- 
lion [ Zionomia, vol. i, p. 63). 

< Tbe nervous tlsauea aaaume three rorms. lat. Tbe nervet are bundles of fibrei 
and flbrllB enclosed in a membrsneoua ^bealb. End. Ganglia, bundles of flbdl 
and ftbrea, dometimea with and aometimea witbonl a abeath. 3iid. Cent — ' 
serving aa points of union for different organs. Id tbe inveTlebrata the aearal B _ 
la tbe chain of ganglionic maasea running along tbe under aide (veatral) giving w] 
nervea to the orftana of aense and muscles. In the vertehraja the aula tuM 'w4|| 
tbe back <doraiil), called tbe spinal axis. Some of the nerven run into ft. 
from Burrace or senae organs (afferent or sensory); others psas out of it to It 
giandd and muscles (efferent or motory). There are also commlssnral Qbrei, and; 
chain of ganglia and nerved hnovD aa tbe aympatbetic, held to be devoted to ths 
ears and blood-vesBeU (ui'ifo Lewes, Fh-^, Bos. ef Mind). 

>■ When the Cerebral hemispheres are artiaiically removed from a rci'lile or 
ffrog and pigeon) tbe vital functions continue ; they eat, drink, aleep, move t 
limbs separately and in combination, and are sensible to light and loudi. The! 
will tbrnst its bead under its wing, fly If thrown Into tbe air, nvoid obataclei, 
alight on BD object, eal nnd drink if food be admin littered, and when tbe fc 
loaches the back uf tbe mouth, awallow. There la a toss of tbe power of 
bining present stales nnd feelings formerly in conjunction, a losa of spontani 
and the conspicuous pbiinamena aligned to intelligence. Tbe seiaal feeling ap) 
to be preserved but wilboiit the power of gratlBcation. If the cerebellum bo 
lenmved combined morementa cannot he effi>cted. Fligbt is imposaible and wallcl 
Ji ataggfi. If tbe cerebellum alone be removed, all the perceptions and almost 
ibe emolloii.', aU the siion'iineity and vitality are retained but the 
f Lewes, ib., p. 182J. 
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cerebrum ; they lived for days and weeks— there was no apparent 
consciousness, but sensation must have existed, for they sucked 
and performed other functional offices — (Lawrence). Bell thrust 
tuB linger into the pulpy mass of the cerebrum ; the patient felt 
no pain, nor was there sensation, excepting at the edge of the 
outer integument, but consciousness existed. In the face of 
these facts It is idle to talk of mixed functions, will, memory, 
and comparison obliterated, matian alone exhibiting sensation 
and the functions of hfe. It follows that the two brains, 
and the medulla oblongata and the spinal cord, have separate 
Ices, which co-ordinated make the organism what it is; the 
,ity of action resulting from the harmonious relation of all its 
parts. The inherent principles and the progression of organic 
existences consist in variations from the ovum or plasma through 
a gradation of forms until thinking man is reached, each vari- 
ation possessing those functions, whether organic, instinctive,. 
or mental, exactly suited to its place in the Kosmos, The 
invariable sequence and the particular adaptations refute all ideas 
of accidental interposition and the hypothesis that matter of its 
m motion is sufEcient for all creative purposes. 
Brougham said [Dialogues on Instinct): " The sceptical or free- 
thinking philosophers always lowered human nature as much as 
possible. They regarded it as something gained to their argu- 
ments against religious behef, if they could show the difference to 
be slighter than is supposed between man and brutes ; " they appear 
to aim at the constitution of the universe without the " hypothesis 
of Deity." And that "Active memory and conception is im- 
plied in comparison, and that the animal possesses abstraction," 
and concludes, " that the animal mind and that of man are only 
diilerences in degree." 

Sensation acts on the efferent nerves. Ideas, which become, 
abstractions, are excited independently of sensation ; although, 
they convey the fiats of will by the efferent nerves, they are im- 
pressed on the consciousness without the aid of external images, 
andofthemselvessymbolize themselves. There is paralysis, where 
consciousness, thought and life exist, but sensation has ceased. 
If consciousness were a fact of sensation, consciousness were not 
exhibited without it. The same remark is applicable to intel- 
ligence. An existing consciousness without sensation appears to 
subvert the automatic hypothesis, for if they be not resulting, . 

bets each may exist independently of the other. The facts of J 

K instinct arc all resolvable into sense expressions and sense cxpe- ■ 

^T'riences, as creatures banding together for the put^se o^ \\M-t\iw\^,, I 
^mwppo'mting sentinels, &c., the power of coiwltucuon,, xjVtwi | 
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of the insect or the animai, even the remarkable fact of t 
seeming prevision of depositing fuod for a progeny it will nevei 
sec, as with the ichneumon fly, carpenter bee, wasp, 5;c. There an 
a few instincts which may be difEcuit to explain, and do not fint 
their explanation in the distinction between *< simple and compo 
site faculties," If experience, " heredity," memory, and triba 
transmission do not explain them, they must result from aQ 
innate potence : they cannot be assumed to be reasoned con* 
elusions. There may be also an error in the observer or re- 
porter. The wasp [ctrceris cupreiticlda)^ paralysing the beetU 
that there may be living food for its larva, is stated on the autho 
rity of Lubbock. The ant architect is reported by Huber, thi 
ants rolling themselves into balls, and floating on the floods] 
those spoken of by Livingstone, who built their nests on reedl 
abijve the flood mark ; the driver ant, forming ladders of thcil 
own bodies that the others might ascend ; the ants in Ceylolt 
passing from branch to branch over bridges of their bodies formeti 
by a double section, some leaving the main body and ascending to 
the opposite point, and there forming the haif-lmk of the bridgC} 
over which the others pass. The ring- tailed monkeys of Tcxai 
are said to pass rivers in a similar manner; linking ihemselvei 
together by forearm and tail, they hang in a string suspended 
from a tree carefully selected, by an oscillation imparted to tb( 
whole group, a swinging motion is produced, and eventually s 
tree on the opposite bank is reached, and a bridge formed, over 
which they pass, and, as with the ants, the first link leaves it» 
hold of the tree and ascends the suspended string, followed by 
its fellows, until all have passed. 

At Dublin {British jissoctatton, 187^), Lubbock made some 
interesting remarks on ants whose habits he had observed, having 
collected thirty species, which he had in captivity. In England 
there are thirty species out of seven hundred which comprise the 
iamily. The ants are hunters, pastorals, and agriculturists. 
The first lived chiefly by the chase, hunted alone, and their 
battles were single combats ; the second domesticated certain 
species of aphides, which they kept and tended, acting in concerts 
of the third he could not speak. He confirmed the statements 
which had been made as to their architectural skill, and had 
observed their attention to their young and the institution of 
slavery, and that other insects lived with them {according 1 
Andre, 583 species) ; in some cases the association was accidental. 
He had not observed that varieties lived together, except there 
■were slaves. The sanguinca 7,x\A fusca he mentioned ; the latter 
"* '\e domestic work and foraged, tut aijifeMti itet t 
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and go. One species he noticed would starve had they not slaves 
to feed them. They were Icind to their friends, and recognised 
them after long absence ; strangers were enemies — them they 
Jdlled. He found no traces of warm affection, although when one 
3iad fed it would fetch others to share the banquet. They were 
•capable of distinguishing colours, violet theyavoided. Theirsensc 
of touch was delicate, but he had not observed they distinguished 
sounds, and could not say whether there was any difference of 
•character in the same species, but there was in the habits of the 
-different species. He seems to be of opinion that workers as well 
.as queens produced eggs, as he had found them in habitations 
where there were no queens. The Texan ant^Atta malefuciem) 
{communicated to Darwin by Dr. Lincccum, and by him to the 
Linnean Society, 1861). According to him they prepare the 
.ground, sow, reap, store the grain and expose it to the air to dry, 
{Homes without Hands, p. 370.) These are difficult questions,' 
juid yet may be brought within the purview of the perceptive 
faculties, joined with "heredity" of descent, which in fact is the 
transmission of ancestral experiences, culminating in an individual 
species. On the attributes of the various species of dogs the great 
argument of the hereditary transmission of instinct is founded. 
The attachment of a dog to his master is a sensory impulse. 

Instinct has combinations and contrivances which approach 
-abstraction, but never become it, the peculiarity being that the 
particular instini:t is not that of an individual hut of the -wholt species. 
In the animal world the dog, the elephant, the horse, and the 
monkey, make the nearest approach to what may be termed 
reason, as the setter bringing the wounded duck across the 
river, and returning for the dead one, the monkey that had 
su^r given it wrapped in paper : on an occasion a wasp was in- 
serted, and the creature was stung ; from thenceforth, when any- , 
thing was given it wrapped in paper, after shaking the parcel and 
placing it near its ear, if no motions were observed it was opened, 
but if there was movement within, it was flung away. Elephants 
used as decoys, &c. The horse which had lost its shoe going to the 

' II. S. McCook aiAi tbU hiiI MjTmica miilaraciena. Ha pr^Eerili^ (o ttao 
Auilemy of Nuturul Sciencei^, PliLlm[el|ihm, h nienioir on Ibelr babib, in which ho 
Wiiflriusthe ubiwrvuliunii nl Dr. Liiicocuni, except as to the pianting; to that hit tayr, 
"Viey item most (and uf Uie giaaa Aaalida airicta, Htid It seen shhqh puiwiblB Ilwjr 
K>w Ihi) l^or themwIvHs." Allhoiifth be will Dot commit hloiBsIf to thia (acl, h« 
ujrg "the iinbt proved true hsrvtutKn. The sneia were carrinl into grannies 
^, Ifaraugh ccntiul gates, Ihey irereBhelled.nnd tbediukHCiiiiied out and deiiMltcd in 
^LrTbwi heapH." Prof. Leidy Mid he bad ntudled on nlUed species (Jf. oetidettlaii,) 
^Bk tbe Hochy Mountainn, wbou habits were iilii: Iboje diuurlbed by McCoalc, buUa 
^KMRIoh Ihiy IcMtered a line lut^ cocciu Sot its sacchiLcioe v>^a4ati6on V^ile Not., 
^haLx>li,j'.'iS3;. 




i20 Man alone the Fire Raiser. 



ferrier to have it replaced. The sparrows assembling when the^ 
school children were leaving, whose habit was to throw thcr 
crumbs, but which did not appear on Sundays when there was 
no school, is noticed by Carpenter. An analogous fact may I 
observed by any feeder of poultry; not a bird is to be seen, but no 
sooner does the distributor of the grain arrive than the adjoining 
fences and trees become lined with them. There are cases where 
instinct appears to approach abstraction, but in these cases, what- 
ever the peculiarity, it is always tribal, therefore inherited, 
approaches to reason being the collective experiences of the 
species. If one ant had formulated a thought which had beej 
adopted by the others, it were purely a mental fact, as contradis- 
tinguished from instinct, but not so when generalised throughoi 
the species wherever found and hereditarily transmitted. Each 
genus of ants appears to be invested with some peculiarity confined! 
to the species. The fact? of mind are individual conceptions, 
not the characteristics of particular races of men. The increase o 
the power of the mind by means of culture appears to be con- 
fined to man, and it is often found that some individuals posses, 
greater natural powers than those with whom they are associated^ 
but this is not hereditarily transmitted, nor does it become the; 
peculiar characteristic of a family. In uncultured races the mental 
power is limited, because the ideas are limited. Instances arc 
recorded of individual members of savage tribes attaining to high, 
culture, (the singularity being that in most of the recorded \ 
stances the individual has forsaken civilization and resumed the' 
tribal habits). This shows the mental capacity is common t 
races of man, but when it appears in a higher ratio than usual it 
is an individual and not a class distinction. No animal has yet 
been discovered using fire for any purpose. Monkeys will sur- 
round a fire which has been left in the wouds, but never place oj 
the flame a stick. To connect the fuel with the warmth i 
an abstraction they have not reached, but if the anima! instinct 
ajid the reason of man were the same, man would not be the only" 
fire user.^ Back in the boulder clay {Pff/rfo/i/A/cf/iof/i) charred bones 
and sticks were discovered by Skertchly and Geikie, near Brandon, 
in Suffolk. 

I Inf^enioufl Iht-oriea buve b«en formn) ns \o Ihe dlscoTery hy miiii of the 
Dre. Tbe mogt probiible appears the finding; tome, edible root In the ilclDit; of » 
lata sireBm. Humbnldt Htniea twenty yenrs nRer tbe eraj>liOD of Torullo, ^btiTingB, 
eoalcl bo Ignited In tbe Gunnm (Homlloc"). UratMl slonea in bolfs covered witfa^' 
eorUl is tbe cookin}{ nppnralus of nmny iirtniilive tribes, and none bave been ilU' 
eotered wbo do not iKuaewi artificial niHunii of procurinic ^K. Ita production w 
will nuB of Importance, and cloubUrsn eierclreil Ibe early iiitetligenue. I'faeir luaaL 
— I., -f — ,.._,__ jj j^ byband-lriclion; tbe drill and turn iiig siring was a far-oik 



Huxley says i " No one can doubt that the rudiments and out- 
of our mental phenomena are traceable among the lower 
limals" {Uses of Biology). Here we face the real question. 
If the human mind be merely perceptive energy, then it is instinct. 
the only line of demarcation were the power to draw {ib.) 
lere were no distinction between anima! instincts aJid mental 
recesses.' The spider makes a geometrical web, the stays short- 
led or lengthened in accordance with the coming weather. 
'he spider's web and the bee's cell, &c., are merely illustrative of 
iconstructive power to delineate figures — an animal instinct. The 
ra of abstraction appears to be an innate mental characteristic, 
orical records there is no time known when 
power. If we take as an illustration astrono- 
mical data for thousands of years before the Christian era this 
power of abstraction was exercised ; the discovery of the cycle 
of the equinoxes is a grand illustration. If it be traced for a 
period of 25,000 years where are we to assign a limit ? The split 
flints fashioned as arrow and spear heads imply their hafting, the 
perforated bone needle shows an adaptation to a use ; the shaping, 
■ "le hafting, and perforation, arise from an abstraction — and beyond^ 
mental characteristics, we have the sentiments — these no animal 
isesses ; they exhibit emotions — emotions are instinctive dis- 
lays ; sentiments, abstract facts of mind, and beyond there is con- 
icnce,* the guiding rule of man with man ; it has neither rudiment 
■outline in any instinctive propensity, and further, it may be said 
to be an abstraction, not traceable to any perceptiv 
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Dogalil Stewart EajK: " Conwcnce nllboughbeaatirnllj described by many Df 

Bnclrnt morBllitU, was not sufficieatly uClHiided to by modem writers as a 

,Ib1 iirinci|)lH In the Bcience of etbica till the time of Dr. Buller." He U 

of BS lie firat discoverer of the graat (iriiitiple, but no one cnn be sBiiI lo 

tliatof wbicb all are conscious : tic wa<t tbe first wbo made it Ibe subject ofu 

Butler aays, it ialheprinciplB"by whiob wesnrveyanil eilber apptovB 

r own conduct iic, . . from its very Dature claiming; superiority over 

; iusoiruch tbit you cannot form a nation of Ibis faculty, contcience, 

itbikin^ in judg;nttint,direclion ■nclgupi>rint«itdency. .... Had It strength, us 

bMflgbti bad it power, u it has mantreat authority, it would absolutely govern tha 

"""i.'' Chklincrs SajD : "This theology of conscience hasbrangreatlyo^uredbut 

Inani' country oral any period In tbe history of the world iian It been wholly 

\\M. We behold the vestii^ of It in the simple Iboology o( the dcw^v an<t 

diitinctl; there tbna In Uie complex superstitions ot an a,(UftE;v(.\ %*A. 

■ (Brid. Treat., f-li.) 
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stars points of light, the moonlight a dimmer day, but in 
abstraction, the sun is the centre of the planetary system and the 
intercommunion of star with star is attained. 7'he power of 
communicating by cries or touch is a sense expression. We do 
not think in words, yet the power of expressing ideas in words is 
another feature of mental man. But for the grand distinctions 
between intellect and instinct man would not have condensed 
his individual experiences and added to them those of others, and 
•could never have advanced beyond the highest instinctive combi- 
nations.^ If the records of the instinctive faculty be true the 
highest achievements are found with the araneida. The water 
and trap-door spiders have contrivances outreaching the structural 
-capacity of any creature below man. 

In the distinction between instinct and intellect and its crown- 
ing conscience is found the dual nature of man. With the 
animal world he has organic utility and instinctive faculties ; were 
this all there were no distinction between animal and man. In the 
beyond is the mind in its individualised potence, unmistakably 
drawing the distinction between individualised thought and tribal 
instinctives.^ The immortality of animals is probably a perpetual 

* Galen says : " To man is given, in lieu of every otber natural weapon or oi^n of 
defence, that instrument, the hand, an instrument applicable to every art and every 
occasion .... man therefore wants not hoof or horn or any other natural weapon, 
inasmuch as he is able with the hand .... to grasp the sword or spear " {Ub. 
i,cil). 

Ray says : ^" Some animals have horns some have hoofs, some teeth, some talons, 
some claws, some spurs and beaks ; man bath none of all these, but weak and 
feeble and unarmed came into the world — ^Wby ? a hand, with reason to use it, 
supplies the use of all these." 

' Marshall Hall, on the hypothesis of Unzer and Prochaska, founded his idea of 
xeflex nervous action which Carpenter extended to the phenomena of intelligence 
as well as to those of muscular contraction. The idea was first directed to the 
instincts, or it might be said to the seeming prevision of insects, which were held 
to be the automatic results of reflex impulses, or, as Unzer says, « laws written 
upon the nervous pulp ;" in other words, the nervous system of the insect is so 
adjusted as to react on its accustomed surroundings. Does it follow that a manifest 
design in an action, of necessity implies design in the actor ? To Carpenter is given 
the credit of recognising that by a fundamental principle nervous activity produces 
in response to nervous stimuli, sensations and ideas. This system was that held by 
Erasmus Darwin nearly one hundred years ago, and discussed in bis work ' Zoo^ 
nomia.' He does not limit the hypothesis to animals only, but extends it to man ; 
it is the very principle on which he bases his theories of disease. He attributes 
•emotions and ideas to pleasure and pain as their roots. The distinction between 
instinct and mind is that in the latter there is a power to determine the succession 
of ideas and detain any of them before the consciou^iness ; to make them the guides 
of conduct and to combat opposing ideas. Instincts appear to have no such power 
of control. This great difference consists in the power of volition in the mind 
which is wanting in instinct, unless directed to a natural want. Cuvier said that 

' lower animals were experiments prepared for the elucidation of psychological 
■*»; in so far as mind, like the organism, is an initiative development* 
Maying baa force. There is nothing tentative, but throughout a purpose- 
ved tbroagb uses to a given end. 
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netem psychosis of the tribal distinction, in man of a continuing 

mity. 

In the actions of animals there sometimes appears to be a 

lancingof probabilities.' A careful examination shows the animal 

abstains from doing only by sense experiences and 

mechanical adaptations." Animals and birds have the brain sub- 

tttance, insects and fishes something tantamount to it, which to 

^cin,as to man, is the mirror of impressions or organ of conscious- 

jness.* It could not be otherwise if the doctrine oi' progression 

; true. The illustrations of Darwin and others afford no room 

> doubt the principles upon which the theory is based,* 

' EiB^mus Dnrwin sBj-a he saw n witsp catcb a fly neaily as large aa itself, and 
Kparalt; Ibe bfoil anJ I»il fsvm the body lo whi<:h Ibe winj-i were allHCbed ; aaaiag 
Ibebody it rose, A hrwze blowing caught Ibv fly's wings nnd turned tbe woap round ; 
b ■etUed on tbe graund. " I ibeii distinclly obiiert«d bim cut off with bis mouth 
B ol the wings Bnil then ibe other," and with the trunk llew vnaj. 

u"0,i. ^2H3.) 

* It ts fugs^led, evidently hy n Rareful observer, thai the bee makes its cell a 
"oder, 01 the (ilkvorm does its cocoon and Iha burrower its hole, as shown by tbe 

UMlU, wbifh Hreolwnj's semi-cylirjdricat where there ba> been no |ire«>urti from 
'—'-■- *r a bee worked nlone i\s cell wonidbe cylindrlcnl. Anotherinsanctof 
varoi nnd crowd logethtir. They work nt tlieir cells side by side, and 
y bee working at its cylinder ia surroanded bj six others. Place a coin 
& a. table, and put around It m many nimilur coins as will siuctl; toucb each 
I ailm and tbe central one j thereby is sbown tbe geometrical Inw wbicb produces 
Qu hexagonal form of the cell. Each bee is pressed ujnn by r>ix otbers, (hiu 
" e inlaivlitial curtes of tbe cylinders get squeezed out ai they lire made ; 
—Ugh Ibe mutual pressure etery cyliider becomes it hexaeoii. The sama 
e iirodoces the peculiar iirismalic form at Ibe bottom of each cell. Tbe work 
b thus mecbonii-al, in tbe same way ns n horse pegged to a centre on being drlTen 
riliet a circle. — Eev. C. Laey. Grave objections bave been adtanced agaiiMt 
ixplanation. 

In Ibe same w»y the polypi work in concert to produce Neptune's cup. A par^ 
liCDlai fomi In produced hy tbe tribal instinct. The bees it is said solve the oKut 
intricate of matbemaUcal problems, vix. tbe %nre wtalcb aObrda tbe grealast 
space with the greatest economy of material, "rhere buve been many ingeokius 
explanations lo accaunt for the symmetry of tbe bee's cell (vide J/oniei mUhBut 
Bimtl*). Tbe idea of the cyUnder becoming a hexagon by pmssure bus been before 
tDgfceiiled, bill the result, so far as I know, bas never been so simply explmned, as 
•bote. There are many cases of seeming prevision which defy so simple an analysis. 
) *' II Is affirmed, and not without Ibe support of a most ciirioua series of otMcrra- 
thiDS, that the buman brain in its earlier stage resembles tbat of a fish ; as it ia 
developed il resemblea more tbe cerebral ma^s of tbe reptile; in its increase It Is 
tbalof bird; nndslowly and only after birth does it assume the proper form and 
consistence of tbe human encepbalon .... in these cbanges .... we nowbere 
Me the influence of tbe elements or other cause than tbat predestined .... If 
.... we take tbe lowest link and look to the metamorphoses of insecis the con- 
dnsian will be Ibe saaie." (Bell, Jirid. Treat., p. 147), 

* Canon Kingsley said ; " To denounce Mr. Darwin's theory of evolution as on 
UbelKtIc theory {whateTer uses may be made of il bj some of it? adiooales) is at 
ooce BCtimeaDdamislake/' "1 agree with Dr. Asa l^rey, in his admirable pamphlet 
«n Uaiwin, tbat tbe tendency of physical science is not towards the omnipotence of 
matter, bot the omnipotence of spirit ; and t am Inclined to regu>^ \he &tn(^OfMMi\ 
o( wi ovnin according to kind as (he result of a strictly Ironui'tette.V avi4 »\(W.\nA 
t^BCf " (KJngaley'a L^t and Letters), The continoftl asMiiW lw>m ^!a« ^(i^^ 
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Tyndall says ; " When we ponder it is the brain that thinks. 
The brain is the organ of consciousness, by which impressions of 
sensation and thought are transmitted ; did the brain think, 
thought were merely a material presentment. That the brain i». 
a mere vehicle for the exhibition of effects is shown in that its- 
action accords with the respiratory and pulsatory movements, or 
as Giacomini and Masso call them, " Pulsations, occultations, and 
undulations." (vide note i, p, 44), 

Tyndall continues :— 

"It Uby a kind of inspi rati un we rise from the wise and sedulous contempla* 
tion of factK to the princlplei on which they depend." "Nevrton pondered oD' 
all thing?." " He could look into the darkest object until it became entirely 
lumiDOus ; how light arises we cannor explain, but as a matter of fact it does 
arise," "Newton marshalled his thoughts, or ralher tier rami lo Aim, vihilsl 
he intended, his mind riling Hit a serif 1 0/ inuUcctuat birtkt ml of ckaot 
i^Mitac. and Spec. Prtv. Frag. Science, jth edition). 

With such contradiction we cannot wonder at his exclamation, 
" Let us lower our heads and acknowledge our igmrance, priest and 
phihmpher one and all !" {Frag. Science, 5th edition, p. 42 1). 

In "the new school of philosophy" we do not find that %, 
sentiment' is an expression of mind, but that mind itself is non- 
existent, except as it exists as a physical consequent (see Bain^ 
Mind and Body), thus sentiment becomes emotion. 

The modulations of tone (music) may be an instinctivi 
power. We find it with birds, but the existing thing (sound) 
has no part in instinct. The power to perceive differs from 
the thing perceived. Instinct uses that it finds, but docs not 
define or create. Intellect defines, and may be said to create, 
for it constructs implements by which sounds are divided 01 
condensed. The bird sings by an innate volition. The instincts 
feel a noise, the intellect seizes the noise, or rather so marshalsi 
the wave-impulses as to create a harmonious cadence from that 
which otherwise might be an undistinguishing clamouring. 

*' Pythagoras is said to have devised his theory of numbers hj 

on the Darwinian tbeory la emphaticail}- (iHnounted by Cunnn Fi 
nnacieatiflc pTencbets should ut tho \eaxA inlorm IhemBelves of tt 
before Ibejr aRiume to uasall lla [iremliui'ii. 

' "All ihe muruileelinga, Argyll aaya, are lounded on Benllmi^i 
nentimeot;" we umj' "ilespiw eunlimenlttlity" eud foi^t "tha 
the world." {House of Lord; Feb. 81b, 1877), 

Dugald Slawurl, in IhigconDectioD.wiid : " Tbe word aenllmen ^ 
u>e mudH of the wotd by our be^t English wrllers, expriixeg, in my own c^lolor., 
VBi; bnpplly tboMi complox deturmi nations of lh« mind which result from tbl 
co-opGtallon ol' our entire rationnl powers and of onr moral feelings, and Ml' 
Home Munellmes employa {after the manner of the Fteneb mebiphyaiciai ' 
' « rynonymoua with feeling, It u;« o( tbe word i^uitu onpKcedrnted 
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accidentally remarking that the hammers at a forge gave out 
isical cadences. On investigating the facts he found the sound 
was regulated by the weights of the hammers. His tests were 
'ic tension of strings by a weight, whereby he obtained the same 
accord; first a tone, then an occave,'and so on. On his experiments 
lie founded his theory, which still holds its place in physics." 

Sounds arise from subscaacES in a state of agitation, or vibration. The 
npid changes striking on the interior apparatus of the ear render them 
^^odibte. In a second of time it is computed they range from twenty to thirty- 
two thousand j when they occur in regular succession they are the cadences we 
rm mu^c. An irregular agitation generates noise. Distinctions arise when 
ic vibrations, or nave motions, occur in regular rotation, and the variations 
»f these distinct sounds In a given time are notes in music ; e^. if twice u 
many variations in the particular period occur it is said to be an octave above 
litone, and has twice as many vibrations as the tone itself j the second octave 
twx four rimes as many vibrations, the next eight, each octave doubting itself. 
"TTius an instrument having seven octaves the highest tone it accomphshes is 
one hundred and twenty-eighl vibrations in the same rime the lowest takes to 
make one vibration. A tone of the same number of vibrariona has always the 
>lune pitch, however produced. The waves of sound are like the undulations 
on the surface of a liquid when its equilibrium is disturbed, occurring as a 
inccesuon of circles. Two waves of sound which are similar will destroy each 
Sther, scientifically called " the interference of «ound." Thus two tones will 
perpetually reinforce or perpetually destroy each other {HelmhaltK). 

" For attaining to the higher beauty which anpeah to the intellect . . both 
.'kannony and disharmony alternately urge and moderate the flow of tones, 
flhilc the mind sees in their immaterial morion an image of its own Der- 
'ifctually streaming thoughts and moods, just as in the rolling 
^^iBBOvement, lythmically repeated and yet ever varying, rivets o 

s along." "The streams of sound, in primitive vivacity, bear 
hearer's soul unimaglned moods which the artist has overheard 
><fiDin his own, and Anally raises him up to that repose of everlasting beauty, of 
: ithich God has allowed but fewofbis elect favourites lo be heralds" (Helm- 
jwlti, Harmimy ia Mutk). 

According to Timxus, Plato said the soul of the universe was composed of 
ID admixture of divisible and indivisible essences, so that two together might 
be nnitcd into one, reuniting two forces, the principles of two kinds of motions, 
ne, that which is always the same, the other, that which is always changing. 
;lTie proportions of the minures were according to harmonising numbers, so 
"at it is possible to know of what and by what rule the soul of the universe 
^^ u compounded. Since the ancients conceived of the soul by means of morion, 
Ae quantity of motion developed in anything was the measure of the quanrity 
'if the soul I the principle was applied to the morion of the heavenly bodies. 

In the school of Pythagoms twenty-seven had a mystical significance, and 
'WU considered as the perfect number. One represents the point i then two and 
'three the first lineal numbers, even and uneven ; then four and nine the fiixt 
jiquare and surface numbers, even and uneven ; last eight and twenty.seven, thr 
,£rn solid and cubic numbers, twenty-seven being the sum of the whole. 

The planetary velocities were redconed in relation to tones j one tone from 
jS* Earui to the Moon i half a tone from ihe Moon to Mercury ; another balf- 
"lone to Venus ; a tone and a halt" from Venus to the Sun; one ftan\\'iiiS.'Mv«> 
{a semitone from Mars to Jupiter ; half a tone tram ^wW-W-o ^^^»Ttv, 
"VW"/ a baiffmm Saturn to the fixed stare. C">c«Q sa\4,"-%M«^ 
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motions cannot take place in silence, and it is natural the two extremes should 
have related sounds, as in the octave/* Kepler improved on this ; he sa^s^ 
<' Jupiter and Saturn sing base. Mars takes the tenor. Earth and Venus the con- 
tralto, and Mercury is the Soprano." Pythagoras savs, " We are alway s sur- 
roimded by this melody, and our ears are accustomea to it fh)m our birth ; so 
that, having nothing difTerent to compare it with, we cannot perceive it. 

When we look for these celestial harmonies in the relative dis- 
tances of the planets we do not find the rhythm. Stated roundjjr^ 
they are as 100, 67, 55, 44, 24, 16, 12, 10. Observation has 
shattered the harmony of the divine relation of numbers and tones ; 
yet it was a pleasing idealization. Gravitation is a grand dis- 
turber, and resolves all into true mechanics. The planets with 
the sun and moon formerly made the mystic seven. We have 
the seven superior angels, the seven gates of Mithra, the seven 
worlds of purification of the Hindus, the seven hells of the Ma- 
homedan, the Judaic seven angels, and the seven stars of the 
Pleiades (one now wanting). 

General opinion points to Huxley as being a materialist. Is 
he one ? He says : 

" I take it all will admit there is a definite government of this universe, and 
that its pleasures and pairls are not scattered at random, but are distributed in 
accordance with orderly and fixed laws, and it is in accordance with all we 
know of the rest of the world, that there should be an agreement between one 
portion of sensitive creation and the other" {Lay Sermons)^ "harmonious order 
ffoveming eternally continuous progress, the web and the woof of matter and 
force interweaving by slow degrees, without a broken thread, that veil which 
lies between us and the Infinite, that universe which we alone know and can 
know. Such is the picture which Science draws of the world, and in propor- 
tion as any part of that picture is in unison with the rest, so may we ^el it is 
rightly painted" {ib,), Helmholtz appears to hold the same opinion. Else- 
where in the Lay Sermons we read : ** The phenomena of life arc dependent 
on neither physical nor chemical causes, but on vital powers ; yet they result in 
all sorts 01 physical and chemical changes which can only be judged by their 
own laws.** " Thought is existence, and certainly is to be found in conscious- 
ness ; this may be conceived to be an idealism, which declares the fact of all 
knowledge to be consciousness, in other words, a mental phenomenon, and 
therefore afRrms the highest of all certainties, and indeed the only absolute 
certainty, to be the existence of mind." 

Novalis (Frederic von Hardenberg), as interpreted by Carlyle, comes before 
us as the most ideal of idealists. ** For him the material creation is but an 
appearance, a typical shadow in which the Deity manifests Himself to man. 
Not only has tne unseen world a reality, but it is the only reality, the rest 
not being metaphorically but literally and in scientific strictness a show." 
** Sound and smoke overclouding the splendour of heaven." *« The invisible 
world is near us, or rather is here, in us and above us. Were the fleshy coil 
removed from our soul, the glory of the unseen were even now around us, as 
the ancients tabled of the spheral music." 

The contention of the day is Matter or Intelligence. The first 
atinually passing from perception, the latter always existing. 



Matter or Intelligence. 




Viewing the question as one merely of phenomenal effects 
on which side is the doctrine of probabilities ? That there is 
" a definite government of the Universe*' shows an antecedent 
to objective effects. 



Bain says that ^* thought is at times so quiet . . that we might suppose 
it conducted in a region of pure spirit, merely imparting its conclusions 
through a material intervention. Unfortunately for this supposition, the fact 
is now generally admitted that thought exhausts the nervous substance as 
surely as walking exhausts the muscles " (Mind and Body), 

Unquestionably, but what does it prove? that the body (the 
organism) has within it a power which uses the nerves as a 
conducting apparatus, and that the passage of its energy wears 
its conductors in the same way as the electric energy will fuse a 
wire. All energies wear that through which they work : by the spec- 
tral analysis it is shown the material of the conductors of the fluid 
are printed on the spectrum. Heat will dissipate the material 
which presents its effects. Can it then be a matter of surprise 
that the passage of intellect should wear the conducting media ? 
Were it not for the recuperative power of vital action the machine 
would wither under the impelling energies. What greater proof of 
the dual fact of man can we have ? As man is constituted, cause 
and effect are commingled. Does it therefore follow that mind 
is a consequent of the material organism ? 

Aristotle, according to Bain, speaks of the soul as exercising, 
command. This, he says, '' is a familiar enough mode of pre- 
senting the relation of the two, but it has no scientific validity. 
The power commanding is not pure, but embodied mind."^ 
Whether we speak of soul or mind, as we conceive them, both 
are embodied, both are immaterial presentments. If there be a 
scientific validity for mind, there may be for soul, certainly, if 
the doctrine of evolution be fact. Each exists and is expressed 
in the phrase volition. Quoting the professor: 

"Aristotle held the nous emanated from a peculiar and select influence of the 
celenial body, and its own operations are correspondingly dignified. It 
cognizes the abstract and the universal. It has two modes or degrees on which 
hang great results. There is, on the one hand, the receptive intellect {intelUctus 
pattens), and, on the other hand, the constructive or reproductive intellect 
(intelUctus agens). The first perishes with the body, the second, the agens, is 
intellectual energy in the purest manifestation, separable from the animal body," 
•*T>i^ climax is noiv reached, logical consistency is abandoned^ and there is gained 
a transcendental starting point for the immaterialtsm of after ages*'' {italics mine) . 

The Cambridge carrier, when asked if his horse could draw 
inferences, replied, *•' Yes, anything in reason.*' Men of genius 
sometimes have no such gift. The philosophy of Greece was in 
existence before the era of Aristotle. Pythagoras, Thales, and 







others preceded Aristotle ; Socrates and Plato were his contem- 
poraries. In the sayings of the one and in the writings of the 
other there is a dear conception of the immortality of gods 
and men. The philosophical lore of Greece, in the main, was 
derived from Egyptian sources, and they were of Indian, Baby- 
lonish, and Phcenician origin. The idea of immortality was rifi; 
in the East in very remote ages, as shown in the Vcdas and the 
Zendavesta, ^tnd is inferred rather than asserted in Judaic 
records. Are we to understand the professor ignored his history 
for the sake of his hypothesis, or that he undervalues the evidence! 
adduced as their proofs .' If Max Miiller and those who worked 
in the same field have rightly construed their theories, if th( 
cuneiform inscriptions and Egyptian hieroglyphics stand for any. 
ihing, we must conceive man had a conception of spiritual thing 
and a belief in an immortal principle or soul : the (act is intrude 
in the earliest historical records. 

In verification of the experience of our race through a Ion 
past it is asserted there is no proof of unembodied essence. T 
this assertion is opposed the belief held by the human race throu^ 
a long succession of ages." There are so-called religious expi 
riences, diabolical experiences, witcheries and supernaturalism 
heroes, gods, and immortalities. Surely that which may be called 
the embodied testimony of the human race cannot be futile 
Science declares the evidences of the senses are not true | 
traitures. If then the perceptive senses are faulty, where t 
we look for evidences, if we are to reject the almost univ* 
belief of man ? The material sequences have not the necessar 
endurance, they vanish into mist; the mirage of the tropics ani 
of the polar regions are phenomena of refracrion, and yet appea 
real. The telegraph wires to a traveller in motion move up ai 
down and interlace, yet are stable and fixed. To perception tl 
mirage is real, the wires move ; conception finds the cause of tl 
effect. Our mental facts are the accumulated experiences 
all time, and endure wherever culture endures. The testimoir 
affiirded by the universality of the so-called religious sentim 
cannot be doubted, for it has no paid or interested advocates I 

' Someplillosniibersdiililcall creBled beinga InlomalerLBl nnil immaletiHl ; tlieOt 
obut'ing mccbBQical lawn bulcnn begin no motion of ilaelf, Ibe lalter being tbe can 
of all motion. " Tlie Immiitenal agent ii eiippoMNl to exiit in or with matter, b 
to be quite dbtinct from it. and to be eqaBllT cB|iabIe of eiistence after tbe matt 
wbtch now iHragKaso It If decomposed." E.Darwin in9tanceielt!Glricit]-,niHgnetiai 
HWl HDfB, " Fiom a parity of reasoning, tbe aplrlt of nnlmntion vould appear to I 
capable of existing as well seiiurately from tbe body an with it" iZooHomia, lol. 
.p. 141), and bellereH " tritb St. Paul and Mulebrancbe, Ibat tbe ullimnte caaae onlyi 
' 'X Biotlou ia Immateiial, Ibat it God." SL Paal " diallngnijibei between (he Ptycl 
~"^g apirit, and tbe Pniuuia or reviting splrli," (ii. p. 1 IS). ' " 
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vouch for its accuracy, or to thrust it into undesired notice, 
for, as is said of the wild Arab, it wars against every creed, and j 1^ 
sul^ists only in its inherent universality. It is the pertinent fact 
of existing man. It has no organized adverse interests busying 
to present an adverse class of facts. Lubbock [History of Civili- 
sation) says, " there is no race of man yet discovered who have 
not a belief in the supernatural." 

Unless there be some such principle as the religious sentiment, 
innate in the conception of man^ causation and its consequences, 
together with the guiding conscience and the continuity of con- 
sciousness, wherein must be placed the idea of immortality, con- 
stitutes but an idle dream of " the mind's own throwing." There 
may have been myriads of successive existences, but if we are 
unconscious of these antecedents, they are as if they had not been. 
It may be possible that the consciousness of immortality may 
arise from the shadows of prior existences (the fabled metem- 
psychosis of the past), but more probably it is a precedent prin- 
ciple perfected in thought, by what or from whence, who can say ? 
"Science discloses the method of the world, but not its 
■cause," and is but the intellectual representation of the pheno- 
mena of nature, formulated in the terms of law. When a 
{dienomenon arises, whose tenor does not accord with precedent 
effects, observation and experiment set to work to find the where- 
fore of the deviation.^ When the principle is discovered, it is 
spoken of as the law governing the facts. Scientifically, laws are 
but expressions which denote the harmony of phenomena in 
accor^d with natural principles, which when disclosed appear to 
marshal the facts. Probably there is but one force in nature, 
the variations recognised by science being its conditions, appa- 
rently conflicting but harmoniously grouping. Beneath " the web 
and the woof" of fact, we seek for the cause and associate the 
idea of power, and in that idea see the antecedent which is found 
in all effects, and Lange's little wheel is arrived at, itself impulsed, 
showing force agencies are distinct from material conditions. 
Moreover, what is more important, we arrive at a factor without 
the thing, unrealized in perception, but which in conception 
becomes the significance of all facts. 

Both the world without and the world within, both that which is perceived 
ad that which is conceived, compel us to look for the reality which exists in 
««h. " 
profound 
•OBcavate that idea trom amid the strange 

> If anything uppeurs diHJuinted or thrown in [by chunce, let the Htudent mark 
that for contemplation und experiment .... and tbe whole design will stand more 
■folly disclosed (Bell, Brid, Treat,, p. 228). 

9 
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ludden, to understand its significance, and to estimate its value** {Anal, of ReL 
Fmthy vol. ii., p. 425). Whether we speak of a force, a power, or a spirit, of 
ultimate cause or of an all-pervading essence, of the absolute, or of a reality 
beyond phenomena, the terms are symbols of the Supreme, not the Supreme 
itself (ib.), '< Philosophy . . is under a logical compulsion to make the 
same fundamental assumptions as Religion — ^that of an ultimate all-pervading^ 
power, origin, or cause " {ib, 425.) 

The scientific postulate of the persistence of force, or rather 
the " conservation of energy," is the expression of the fact that 
every effect must have an adequate cause ; that in nature nothing 
can be lost, no particle of force can be destroyed, or pass inta 
nonentity. Concentrated forces may be dissipated, and dissipated 
forces may be concentrated, and one condition of force may pass 
into another, but the idtimate fund of the power remains for 
ever unchangeable, and it may be said as nothing is ever destroyed^ 
nothing is ever created, creation being the expression of intel- 
ligence perceptively rendered to endure for all time. When 
science speaks of its discoveries as the laws of nature, it simply 
predicates a constant unvarying force, which is always per- 
sistent and consistent, and which under like conditions produces 
like residts. To declare the uniformity of nature is merely to 
say that the methods of force never change ; that it is the same 
now as it ever was, and will be the same through the eternal 
aeons of time,^ 

The hypothesis of Thomson and Tait, " the degradation of 
energy," is a denial of the scientific postulate of the '' conserva- 
tion of energy." It is asserted that red stars are extinct worlds. 
What is the fact ? o ursa majoris " has a periodical change of 
colour, from intense fiery red to yellow, and is sometimes white. 
The red or reddish hue continues for a shorter time than the 
white or the yellow. Fading worlds have been likened to cooling 
cinders.^ 

1 Herbert Spencer says {First Principles), ** By the persistence of force we really 
mean the persistence of some power which transcends our knowledge and con- 
ception .... In other words, asserting the persistence of force is but another 
mode of asserting an unconditional reality — without beginning without end.*' 
Amberley says, '* Philosophy or reasoned thought and science, or reasoned observa- 
tion, have both led us to admit as a fundamental principle, the necessary existence 
of an unknown inconceivable and omnipotent power, whose operations are ever in 
progress before our eyes, but whose nature is and can never cease to be an impene- 
trable mystery, and this is the cardinal truth of all religion (p. 423) and of all 
philosophy." 

' Lockyer> speaking of the progression of a planetary body, says: '< It shines first 
as a bright stfir, which afterwards becomes dim and perhaps red, before the state of 
extinction is reached, to which it must surely arrive — for do not forget that any mass 
of matter must in time cease to give out beat and light — whether that mass of mutter 
be a coal in the fire or a star in the heavens " (Sciejiee Prim, of Astronomy), 

The dead coal or the dimmed star, is merely an altered condition ; the coal, 
ceases to glow through a loss of its combustible principle, but the principle is 
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The experiments of Joule prove where energy appears to be 
lost it exists in another form. There is no worthless refuse, all 
reappears, reclothed with its pristine energy. The h3rpothesis of 
Thomson and Tait is endorsed by Balfour Stewart as joint 
author with Tait of the '' Unseen Universe*^ wherein an attempt 
is made to reconcile the scientific world and scientific facts 
with the Pauline theology. The authors postulate a God, and 
on the assumption of a received axiom of science the fabric is 
reared. Spinoza held that the finite was an outbirth of the 
infinite, but the authors of the Unseen Universe appear, by an 
inverse mode of reasoning, to assume that because there is a 
finite world which must pass away, therefore there must be an 
existing unseen universe; that as this world must pass into 
nothingness through '' the degradation of energy,^' by the force 
of continuity, the great principle is manifested, and we are told 
that because of this because, the Pauline dogmas must be a con- 
tinuing existing truth, existing in an archetype.^ In infinite 
intelligence we conceive a universality, comprising in itself all 
things, although presented as the omniscient^ omnipotent^ and 
omnipresent cause, this probable possible, this existence as God, 
is only a postulate until His being is proved. 

It is insufficient to assert that because all effects must have had 
an antecedent competent cause, that therefore this cause is Deity. 
To some minds the statement carries conviction ; others accept 
the facts of the cause but deny its Divinity; others reject all ideas 
of a creative cause, and refer all phenomenal effects to automatic 
action, to chemistry, mechanics, and spontaneity; some refuse to 

still an existing quanHtj^, and reproduced through recuperative energy. Either " the 
conserration of energy" and "the conservation of matter" are the merest bypo- 
ibeses, or there are neither dead particles, dead worlds, degraded energy, nor wasted 
heat. 

^ Attempts to reconcile Theology with Science never succeed, we only get Dogma 
which postulates Deity, and the material aspect of a boundless idea culminating in 
motion. If the great continuity is to be sought in material bases fruitless indeed is 
the faith founded on creeds. Were there no unseen universe the continuity of 
-woilds would be preserved as existing in the idea, the vitality of which thrust them 
into being. If the earth were resolved into its primary, yet as a particle of the 
universe its continuity would exist whilst one particle of its substance floated in 
apace. The spectrum analysis leads to the conclusion that galaxies and astral 
systems, suns, planets and meteorites are of analogous composite substances, and if 
all were resolved into that from whence they evolved the continuity would be un- 
broken so long as that primordial principle existed. If the universe be the expres- 
sion of the primordial intelligence objectively presented, then in that intelligence is 
to be sought the bond of continuity. Worlds, suns, and systems, may fade into 
nothingness, yet in an unbounded consciousness the creative continuity would be 
for ever continuing. It requires great imagination to conceive that because there is 
an existing material world that therefore there is an existing, to us, unseen material 
universe ; at least soch must be the confession if we accept the asEumpti on of type 
and archetype as a theological hypothesis. 
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argue, and are satisfied with the conclusion that if there be a 
God there is no manifestation of His Providence, and that if He 
exists He is ^^ unknowable, unthinkable, un&thomable/' He may 
be all these, and although this ultimate conception may be unde- 
monstrable by finite reason it yet may exist, and all our ideas be 
but the reflex of creative thought. In the design and purposes of 
nature, in the causative intelligence expressed in phenomena^ 
faith finds both a God and a Providence. All men more or less 
idealize their conceptions. The physicist considers his concep- 
tion as the summation of facts, and as an idealization of his 
dream finds the basis of all things in "eternal matter." The 
theologian in his conception idealizes the human until it becomes 
the divine, and on human attributes founds his ideal of Deity. 

j These conceptions are idolisms. The true idealization is that 
entity of thought expressed as the Religious sentiment, engendered 
by the personation of the impersonal self, conceiving Deity as a 

; Providence, a fact and a purpose, existing in the supersensual 
as the praeter-natural,^ an unembodied entity, with neither attri- 
butes nor parts, perfected in its own perfection, not as an idol, 

. but as an idealization, infinite and beyond the finite conception. 
The ancients supposed they coidd unfold the processes of 
nature by reason only. Imagination had its fling, and for 
elements they had earth, air, water — all compounds, and fire as 
destroying and purifying. Hooked atoms and other incongruities 
held the place of chemical affinities, and Physics became a string 
of ingenious speculations. We can never by scientific analysis 
know how the kosmic ultimate became objective -^ how the germ 

1 ''Let us acknowledge the prseternatural is not the supernatural, and that 
whether the praeternataral is present or absent, the supersensual, the true super- 
natural, may and will remain unshaken, and what is supernatural ? '' <' It has come 
to he recognised the supernatural elements of religion are those which are moral 
and spiritual'' (Dean Stanley, Aberdeen, 1877). The supersensual and the super- 
natural both imply something above and beyond sense, effects. All facts of abstrac- 
tion are supersensual^ but not supernatural. We know phenomena by perception, 
we know intelligence^ or cause, by conception ; as both exist in phenomena, super- 
sensual in the phrase supernatural does not Uft us beyond cause and effect, as they 
are known in nature. When we arrive at an abtstraction we apprehend the Preder- 
Natural, or as the better word would be, the super-mundane. Prater is over, above, 
more than, by the side of, near to, and also contrary to, or against, before. Hence 
we may say our apprehension of 'Deity, because it is above, over, more than nature, 
is Praeter-Natural, and we may even say contrary to, or against, or before, as in the 
relation of cause and effect ; thus PraBter-Natural would stand for the cause, or 
creator, or the caused and cause combined. 

' Germ Formation : TAe Ideas ofGarrod, Sanderson^ ^homson^ and Tyndall. 

Garrod (Royal Inst.) said in respect to amoebiform bodies {Amoeba, Foramini- 

fera, &c.), the protrusion of fine filaments (pseudopodia) is really a tem- 

poraiy growth, and not, as generally supposed, a search for food, as the 

nutrient particles are in solution in the watei, and iwm\^ x^vt vwaXs:\vaAs for the 
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by the most simple variations multiplies icself, as it would seem, 
in mathematical progression, almost realizing the Pythagorean 
notion of number ; how the first simple living spot became the 
lofty tree, or the grand organism, the human form ; nor 
whence nor what is that vitality by which all these changes have 
been wrought ; nor how the first conscious sensation becomes 



conscious instinct; nor how an idea multiplies, yet unifies itself, 
until it becomes an abstraction. We know the constituents of 
the simple spot ; we see the ovum and the cell ; we see the tree, 
the lichen, and the fungus ; we can verify an enormous variety of 
forms, and when this is done we fall back on its first expression, 
the life-bearing plasma. We see the falling body, slow in its 
originating motion, a moment, and its velocity is such that no 

growth of tbt^ amceba, and when the supply ctzx& growth ceases, and death 
BS. Thus he explains it : — " If an amceha be surrounded equally by 
ient fluid the outer portion is well nourished. The inner part is less well 
iBourished, and the activity of this, the nucleus, is Kimply the result of motian 
towards nourishment. In the case of the amcebx which have shells, such as 
fbrajninifera, the salts of lime are deposited by simple chemical predpita- 
1 (as illustrated by putting a hank of wool, soaked in turpentine, 
> a jar of chlorine). Turpentine is simply carbon and hydrogen. The 
^drt^en united with the chlnrme, and solid carbon was precipitated. The 
'ts of lime which form shells and the bones of the higher animals are," he 
;int 10 consider, " all due to precipitation through chemical action around 
e amocbiform bodies." " The blood of amccbiform bodies may also be 
ttudied in the same way, and may be called physical rather than vital." 

If the physics are the methods by which vitality assimilates her materials, 
'» call it physical seems very like saying vitality exists and that it does not. 
Mechanics are methods of formation, but the antecedent is intelligence, and 
o the physics are modes, but the antecedent is vital action. The terminology 
loes not rid U9 of the reality I 

Burdon Sanderson says :— " Wherever those chemical processes go on, 
ithich we collectively designate as lite, we are in the habit of assuming the 
~tixtence of anatomical structure. The two things, however, although con- 
■■' - ' are not the same, for while anatomical structure cannot come into 
without the simultaneous or antecedent existence of the molecular 
£ which we recognise as living, the proof is at present wanting that the 
vital molecular structure may not precede the anatomical. At the same time 
<il must he carefully borne in mind that there is no evidence of the contrary." 
Alan Thomson {Brit. Ass, Plymouth, 1S77), says; — " "" ' ' 



jnnronf of the modi of ihe first origin of the comftatads of the imrgamc 
Sriiunts ai ive are ofihsie ofli'vaig matter," " No student of embryology (in 
(he present state of science) can escape being an evolutionist. No one could 



ijr that the development of the individual in the higher animals does n 
nt, in its more general character, as in many of its specific phenomena, 
development of the race, and in some respects we cannot refuse to recog- 
! the possibility of continuous derivation in the history of the origin ot 
plants and animals, however we may fail to Tta\ue ^e ^eeleft. cWvo. 
'conoection. " ffe aj^ars lo reduft iht mystery to the imoXitA fMiibU 4»nw>»- 
•"—^ atnme a germ, and conitruct the whole tirwi out of il ^JU* Tinwi^- 



r 
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speed can overtake it ; we arc conscious of an idea, but wc ar 
not conscious how the idea becomes a thought. Internally w 
know we are thinking men ; we can dwell on the diversity a 
thoughts, not alone those of our own experiences, but can collate 
those of others, ajid perforce wc are forced back on the unit, 1 ' 
idea. The idea, the increment motion, and the plasma spot, ; 
each units, and by an interchanging multiple they become magni 
tudes. Here scientific analysis ends, and Malpighi's littles : 
resolved by causative intelligences. 

The last sentence of Laplace was, " What we know b little 
what we are ignorant of, immense." Of the same character v 
the utterance of Newton, who said, " I do not know what I maj 
appear to the world, but to myself I seem only like a boy playinj 

Burdon Slndcrson's theory was attxckcti byXyndall. The ditTerence betwec 
them appears to he the sense in which the words germ and structure are en 
ployed. Sanderson holds, "the corpuscules areeridently organized i thatthei 
resemble in cvety respect the gcrmsof the lower organisms, and differ from ead 
other so much in volume and structure that they unquestionably belong 
very numerous species." Such are the germs of M. Pasteur. In Tyndall's se 
they are noi germs but finished organisms i "yet it was of these that P; 
said that it was mathematically proved that they ivere lie aripHoiari ef ib 
organhms which are developed in albuminous liquids containing su^ wbei 
exposed to the atmosphere." There are many thingswhich, if inferences ar ' 
hold, when argued in extremes become absurd, e.g. to say that the cha 
teristic structures of nerve, of muscle, or of gland, exist in the mmm at 
moment after impregnation. From the moment it 'm supposed structure mc 
anatomical structure, the argument used by Tyndafl loses all force, 
(Tyndall), after referring to the germ, says, " some of those particles (at: 
spheric) develop into globular bacteria, some into rod-shaped bacteria, m 
into long flexile fllaments, some into impetuously moving organisms, and ii 
into organisms without motion. One particle will emerge as a & 
oaf Aran J, which produces deadly splenic lever; another will develop ii _^^ 
bacterium, the spores of which are not to be microscopically distingiushej 
from those of the former organism ^ and yet these un distinguishable spores ait 
absolutely powerless to produce the disorder which Bacillus atdhratii never 
fails to produce. It is not to be imagined that particles which, on devElt^ J 
mcnt, emerge into organisms so different from each other, possess no 
tural ditFerences, But if they possess structural differences they must p 
the thing differentiated, viz. structore itself," Sanderson says In the dcni 
he has overlooked the distinction between anatomical " observation and mold 
cular structure." Of germinal particles of "ultra microscopical minuiCDettn 
we know nothing (although such particles exist) nor of their structural attribute^ 
or their development ; nor canit be held there isanyconnection between "mol 
cular limit" and " microscopical visibility." In epeaJting of disease germs, I 
says, " It has been found chat ordinary ^orfma may be introduced jnt ' 
blood of healthy animals in (juantlties, without disturbing the health, 
danger of the morbific action of the atmosphere arises from their havindl 
been infected by miasma or contagium. The statements which Tyndall (ig7dja 

racterised as incautious had been, two years before, confirmed by experil 

*" rf licknowledged competence. 
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on the sea shore, diverting myself in now and then Hiiding a 
smoother pebble, or a more peculiar shell than ordinary, whilst 
the vast ocean of truth lays open before me." (Powcl's Nut. Pkli.) 
Herbert Spencer says {Essays, vol. i, 407), " There is a warrant 
higher than that which any argument can give for asserting an 
objective existence, mysterious as it seems — the consciousness of 
something which is yet out of consciousness." If the something 
which is yet out of consciousness be an idealization, the Idealiza- 
tion exists as it is formulated in consciousness. Although the 
subject of the idealization may not exist in conscious knowledge, 
the thought which discloses consciousness exists in consciousness, 
and is an image of the mind as positive in its presentment as 
nage thrown by objective phenomena. What, then, can 
Spencer s '* something outside of consciousness" be but the prt- 
piittg essence which we cannot define, however we may think it i 



CHAPTER V. 



Faith . — R eligion. — Im mor tality,— Sociology. 

VtRCHOW, in his address at Munich, assumed a prominence for 
Klief. Belief is faith. Faith may be a reasoned or an unreasoned 
»DcIusion. Its postulates taken for granted the consequents flow 
, seeming sequences. When reasoned premisses are assumed 
i a basis, whether true or false, the acceptance of the theory is 
[exactly in accord with the mental condition, and its inception 
presupposes its truth. The basis may be mere authority {i.e. un- 
reasoned] ; it may arise from the conception of a creative cause, 
with an ideal so extended that it is clothed with attributes which 
may be imaginative, or springing from a given bcreasoned conse- 
kquents, or be so utterly inconsequential as to be wholly impro- 
Kbable. Whatever the idealization may be, and however arising, 
rit constitutes the real elements of faith. Whatever variations 
■may arise, the broad principles exist and become a conscience in 
consciousness. Whatever are the inconsistencies of the thought 
©r the changes in its condition the conception remains unchanged. 
The same principle which induces faith in imaginative theories 
Hiti place with science, where there is much of the speculative, 
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there is tcK* little of the proved. No man knows all sciences, thei 
bases are presumed to be established ; when weighted by a name ; 
faith in them is formulated, perhaps in turn to be shattered byi 
balance of probabilities. Theology and Science, presumptively, a 
reasoned conclusiona : on the one hand, a theoretical God, t 
the other hand, theoretical Matter, but neither can be prcsenta 
with the precision of evidence. Xhe ruling principle in each i 
the same, whether it be dogmatic presumption or scientifii 
assumption. In this view materialism^ may be as much a faJti 
as the most exalted moral code, or the most transcendental theo 
logy, or the most mystical idealism. 

Words present difficulries, and as are the peculiarities a 
thought so arc the distinctive meanings they convey. Ask i 
dozen men to define civilisation, the definition would be ditFerent 

with each. Sharon Turner's is "Political order, social c 

pleasurable amusements, and domestic employments ;" Guizot^ 
in its abstract principle, is perhaps the more correct, " The develops 
ment respectively of soci^ and individual activity, as marked 1^ 
two signs, the improvement of man's outward condition, and tha 
improvement and development of his faculties." Max Mijllet 
{Science of Language) recognises the difficulty. He 
history of such terms (among others, the ' finite and infinite' 
would do more than anything else to clear the philosophies 
atmosphere of our days." Berkeley struggled with the same diffi- 
culty. Max Miiller says : 

The infinite, we are lold, is a negative idea, it excludes only. " We 3 
assured in the raosl dogmatic tone that the finite mind cannot conceive 1 
infinite." "Thtre \s, no infinite, for as there is a finite the infinite has . 
limits in the finite," and " cannot be infinite." " It a negative because tlu 
negative particle nf i» used." " The umc idea may be c;^rcssed by thi 
Perfect, tne Eternal, the Self-eKUrting," Here is no negative idea: tha: 
negative words may express positive ideas vtas perfectly well knonn to Ih 
Greek philosophers. The true exposition of " the finite" is "the shadow <^ 
the infinite," Whatever may be the etymology of "finis," it stands foi 
something " which the senses do not supply," but " has an existence In th^^* 
language of reason." We " have besides reason two other organs of kncn 
ledge, Sense and Faith ; " neither subordinate to the other," but " co-equal.'' 
" Faith is that organ of knowledge by_ which we apprehend infinirnde." 
"The infinite hidden from the senses, denied by reason, is conceived by failf- 
underlying the experience of the senses and the combinations of reaMi 
What to our reason Is negative, in-Jmile, becomes to faith positive " — Ch 
" infinite," and " if our eyes are once opened we see even with our selue 
■traight into that endless all by which we are surrounded." 

The external senses apprehend the finite, as being in their owi 
' If B profound ar|;unient fur mad^iinl 
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nature limited, and reason arranges and organizes that which 

the senses present, terminating in consciousness, but this is a 

L consciousness of reasoned results based on observation and expe- 

1 riment. The element Faith gives another aspect to the argu- 

I ment, and opens out another channel, another consciousness, 

fc that of the innate interior consciousness. "The religious senti- 

Bment" is that which conceives infinitude, or " self- existence 

^teternally prolonged." The perceptive mind is bounded by its 

^Pown sources of information, and cannot rise higher thaii its 

r source. Faith shows a higher source. There is a perceptive 

feith, based on facts, evidences, and authorities, and a conceptive 

&ith, which grasps the Unseen, It is by faith only the unseen 

can be appreciated. Reason leads to its confines, and faith, 

enforced by inductions drawn from phenomenal nature, leaps the : 

chasm, and in the unseen finds the factor to which the existing ' 

harmonies of nature are due. 

By this action of laith we receive the consciousness of a higher 
self — of an interior something existing with, yet not of the environ- 
Kog substance. By an induction we associate the mind and the 
mseen power, visible only by its efiects, with that other intelli- 
gence also unseen, but predicated only by results. Then, being 
iBSOciated by their affinities, an influx is established, recognised 
y the religious sentiment, and in faith is constituted an invisible 
acistencc, to the inner consciousness unbounded. Congregated 
I faith by the religious sentiment, the belief of a spiritual 
ingdom existing in the unseen is embodied. Thus the ideal of 
flie idea presented in language means, " the Eternal, the Perfect, 
te Self- Existing," the Infinite, the Everlasting, whatever the 
ibrase may be, all are embodied in the Saxon word — comprising all 
_P'i«^— God. In this idea there can be no limit, nor can a secular 
principle be connected with it. 

Science and religion are easily reconciled. It is but to accept 
the facts as they are condensed in consciousness and asserted by 
conscience; then all we know of this world and of the universe 
appears as one thought, an idea of extended vastness, comprised in 
one universal intelligence, 

Miitiaeau has asked, " What indeed have we found by moving out of all 
Riilii into the intiiiite P Thai the whole U ivoven together in one sublime 
tiuiie of inlcllectual relations, geometrical and physical, [he n:alised original 

^which *U our science is but a practical copy Unless, the reibre, 

it takes more mental faculty to construe a univerM; than to cause It, lo read the 
* 3ok of nature than to write it, we must more than ever look upon its sublime 
*ie living appeal of thought to thought," 

Wc sec a thing and infer the existence of something externai 
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to ourselves. The presence of the sensations is conceived to be 
an adequate warrant for asserting the presence of their cause. 

Precisely in the same way we feel the presence of the Unknowable being, 
and '''• because we feel it we infer the existence of a real object both external to 
and within ourselves. The presence of the emotion is conceived to be an 
adequate warrant for asserting the presence of its cause/' ** The object of 
the sensations and the object of emotion might be illusory : this is conceivable 
in logic, but not in fact. There can be no reason for maintaining the 
tmreaaty of the emotional and the reality of the sensible object. Existence 
is believed in both instances on the strength of an immediate intuidonal 
influence." The mental process is active in each ; and ** if it be contended 
that sensible perception carries with it a stronger warrant for our belief in the 
existence of its objects than internal feeling, the reasons for this contention 
must be exhibited before we can be asked to accept it, otherwise it will turn 
out to be a pure assumption, constituting, not a reason for the rejection of 
religion by those who accept it, but a mere explanation of the conduct of those 
who do not." **The denial of religion is not the less emotional than its 
affirmation ;" and when men <*quit the emotional stronghold to speak of those 
to whom that unknown cause is perceptible, as the victims of delusion, these 
latter may confidently meet them on the field which they themselves have 
<:hosen" (vide An. Reh Faith, vol. ii., p. 477.) 

Max Miiller says, ** True reverence does not consist in declaring a subject, 
because it is dear to us, to be unfit for free and honest inquiry. . . 
True reverence is shown in treating every subject, however sacred, . . 
with perfect confidence, without fear, and without favour . . but before 
all with an unflinching and uncompromising loyalty to truth" {Science 
■€/Rel.), " He who wants to find out what religion is, what foundation it has in 
die soul of man, and what laws it follows in its historical growth, . . 
the study of error is to him more instructive than the study of truth, and the 
smiling augur as interesting a subject as the Roman suppliant who veiled his 
face in prayer that he might be alone with his God" (ioX " If we say that 
it is religion which distinguishes man from the animal . . we do not 
mean any special religion, but we mean a mental faculty which, independent 
of, nay, in spite of sense and reason, enables man to apprehend the infinite 
under different names and under various disguises;" and *^ when man turns his 
face to heaven certain it is that he alone yearns for something which neither 
sense nor reason can supply" (ib,),^ **The highest morality that was ever 
taught before the rise of Christianity was taught by men with whom the gods 
had become mere phantoms, who had no altars, not even an altar to the 
Unknown God." (ib, 143). {Buddhisti), (This dictum is more than questionable 
in the face of the teaching of the Vedic hymns and the Zend-avesta«) 

Religion in its origin lies in a small compass : '^ A few words 
recognised as names of Deity, a few epithets which have been 
raised from their material meaning to a higher and more spiritual 
stage," " words which originally expressed bodily strength, or 
brightness, or purity, came gradually to mean greatness, goodness, 
holiness," and eventually more technical ideas. The word ex- 
plaining breath, as Psyche among the Greeks, represents life, spirit, 

1 The watch cry of the men of the day, that is, << Nothing exists in the intellect 
but what has before existed in the senses," is answered by the epigram of Leibnitz. 
^< Yes, nothing bat intellect" 
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nind. The same idea is found in the Sanskrit Jtman, which 

sventually became the self. The Spaniards in their earliest visits 

^o Nicaragua found it in the Aztec word Tuli [to live), having the 

me significance as psyche and iitman. The Aztecs believed that 

irhen a person died in battle he went to the gods, and also when 

%£ had led a good life ; otherwise the yuli perished with the body. 

There goes forth from the mouth, they say, a something resem- 

Bbling the person (yuli). The same thought is found among many 

incultured nations. With the Zulus, Uihlanga, a reed, meta- 

Miorically, is the source of being, the original meaning being lost. 

Everywhere we find the ghost, spirit, or shadow, as a perceptive 

P embodiment of the conceptive thought, the mythic expression 

|-of the religious idea, that the man exists although the body dies. 

The link of thought expressed in words is found when the 

Greek says «-//, he is; the Roman «/, the German »/, the 

Slav yesti, the Hindu asti. The Sanskrit word is a compound of 

[he root ai, to be, and the pronoun //; the root originally meant, 

J breathe. We may then gather from language and mythology 

that each accent had its original meaning, and each myth a 

listory (vide Pliil. Mytho/., Max Miiller). Words are not alone 

t «xpressions of thought, as by originating ideas they frequently 

mgender them. 

Blackie contemns the attempts to explain mythology, even 
tmder the guidance of a Bopp, a Grimm, or a Max Miiller i yet 
by their labours, and those of Cox, a meaning has been given to 
seemingly unmeaning legends. If they have done no more they 
Ihave knitted world-thought with wo rid- thought, and in tracing 
■(these myths to their roots have shown how the dawning mind of 
■ man allegorized nature, idealizing the perceptions by a concep- 
ftion of the Divine. This idealization occurred not alone among 
the Greeks and the Hindus in long-past ages, but all nations in 
the dawn of a faith have done the same. However distant or 
irbarous, the same strain of thought, and frequently the same 
I images, are presented in their legends, India, Egypt, Mexico, 
have the same myths in their religious rites, with festivals regu- 
lated by the same stellar signs; but wherever the Aryan has placed 
his foot the similarity in derivative customs is greater, disclosing 
in mythic guise, a common origin. The distinctive character of 
the sentiment prevailing with ail peoples goes further to verify 
the kinship of race^ than the similarity of speech and of customs. 

H beautiful myth of tlie moon eending a 
lou (□ in«a Bod lell tlurm, 09 1 dieapd dying lite, ao sball 
" Tbt! liiai<Rt deputed the hme to deliver tlie ~ 
irbo Tendeivil it, tbamoon says " As I diu, and In dying parlsb, in tbe aumi 
libill ye alto die aod come wholly to an end." The moon la anger split tbe bun' 



^ 



d dying llTP," 
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to ourselves. The presence of the sensations is conceived to be 
an adequate warrant for asserting the presence of their cause. 

Precisely in the same way we feel the presence of the Unknowable being, 
and ** because we feel it we infer the existence of a real object both external to 
and within ourselves. The presence of the emotion is conceived to be an 
adequate warrant for asserting the presence of its cause." " The object of 
the sensations and the object of emotion might be illusory : this is conceivable 
in logic, but not in fact. There can be no reason for maintaining the 
imreanty of the emotional and the reality of the sensible object. Existence 
is believed in both instances on the strength of an immediate intiiifi^ HWil 
influence/* The mental process is active in each ; and ** if it be contended 
that sensible perception carries with it a stronger warrant for our belief in the 
existence of its objects than internal feeling, the reasons for this contention 
must be exhibited before we can be asked to accept it, otherwise it will turn 
out to be a pure assumption, constituting, not a reason for the rejection of 
religion by those who accept it, but a mere explanation of the conduct of those 
who do not.** *<The denial of religion is not the less emotional than its 
affirmation ;** and when men <*quit the emotional stronghold to speak of those 
to whom that unknown cause is perceptible, as the victims of delusion, these 
latter may confidently meet them on the field which they themselves have 
<:hosen'* (vide An. Reh FaitA, vol. ii., p. 477.) 

Max Miiller says, ** True reverence does not consist in declaring a subject, 
because it is dear to us, to be unfit for free and honest inquiry. . . 
True reverence is shown in treating every subject, however sacred, . . 
with perfect confidence, without fear, and without favour . . but before 
all with an unflinching and uncompromising loyalty to truth** {Sciiace 
■cJReL), ** He who wants to find out what religion is, what foundation it has in 
the soul of man, and what laws it follows in its historical growth, . . 
the study of error is to him more instructive than the study of truth, and the 
smiling augrur as interesting a subject as the Roman suppliant who veiled his 
face in prayer that he might be alone with his God** (to,), <* If we say that 
it is religion which distinguishes man from the animal . . we do not 
mean any special religion, but we mean a mental faculty which, independent 
of, nay, m spite of sense and reason, enables man to apprehend the infinite 
under different names and under various disguises;** and ** when man turns his 
face to heaven certain it is that he alone yearns for something which neither 
sense nor reason can supply** (ib,),^ "The highest morality that was ever 
taught before the rise of Christianity was taught by men with whom the gods 
had become mere phantoms, who had no altars, not even an altar to the 
Unknown God.** (ib. 143). {Buddhisti), (This dictum is more than questionable 
in the face of the teaching of the Vedic hymns and the Zend-avesta..) 

Religion in its origin lies in a small compass : '^ A few words 
recognised as names of Deity, a few epithets which have been 
raised from their material meaning to a higher and more spiritual 
stage/* " words which originally expressed bodily strength, or 
brightness, or purity, came gradually to mean greatness, goodness, 
holiness," and eventually more technical ideas. The word ex- 
plaining breath, as Psyche among the Greeks, represents life, spirit, 

1 The watch cry of the men of the day, that is, << Nothing exists in the intellect 
but what baa before existed in the senses," is answered by the epigram of Leibnitz. 
^' Veg, Dotbing bnt intellect" 
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[>ind. The same idea is found in the Sanskrit Atman., which 
itually became the self. The Spaniards in their earliest visits 
3 Nicaragua found it in the Aztec word Yuli (to live), having the 
me significance as piyche and utman. The Aztecs believed that 
Rrhen a person died in battle he went to the gods, and also when 
s had led 3 good life ; otherwise the yuli perished with the body. 
There goes forth from the mouth, they say, a something resem- 
bling the person (yuli). The same thought is found among many 
tncultured nations. With the Zulus, Uthlanga, a reed, meta- 
'lorically, is the source of being, the original meaning being lost. 
Everywhere we find the ghost, spirit, or shadow, as a perceptive /- 
embodiment of the conceptive thought, the mythic expression 
bf the religious idea, that the man exists although the body dies. 

The link of thought expressed in words is found when the 

Greek says es-ti^ he is ; the Roman est, the German iit, the 

Slav yest'i, the Hindu aiii. The Sanskrit word is a compound of 

the root aj, to be, and the pronoun //; the root originally meant, 

1 breathe. We may then gather from language and mythology 

[lat each accent had its original meaning, and each myth a 

Riistory (vide Phil. Mytbol.^ Max Muller). Words are not alone 

[■expressions of thought, as by originating ideas they frequently 

rngciider them. 

Blackic contemns the attempts to explain mythology, even 
under the guidance of a Bopp, a Grimm, or a Max Miiller ; yet 
by their labours, and those of Cox, a meaning has been given to 
seemingly unmeaning legends. If they have done no more they 
have knitted world-thought with world- thought, and in tracing 
these myths to their roots have shown how the dawning mind of 
man allegorized nature, idealizing the perceptions by a concep- 
tion of the Divine. This idealization occurred not alone among 
the Greeks and the Hindus in long-past ages, but at! nations in 
ihe dawn of a faith have done the same. However distant or 
barbarous, the same strain of thought, and frequently the same 
im^es, are presented in their legends. India, Egypt, Mexico, 
have the same myths in their religious rites, with festivals regu- 
lated by the same stellar signs; but wherever the Aryan has placed 
his foot the similarity in derivative customs is greater, disclosing 
■in mythic guise, a common origin. The distinctive character of 
the sentiment prevailing with all peoples goes further to verify 
the kinship of race' than the similarity of speech and of customs. 
' Tbe Holteolota hava u beautiful mylli of Ihe moon Bending aii insect aa a 
meiHTngfr (a man. "Go Ibou to mea und tell them, as I dleund dying live, so ahalt 
BUodie, ond dyiog live," "Tbe insect duputud the hare to deliver Ibe meaja^, 

10 rendered it, tiia moon tays "As I die, nnd In djlng pet'wUiWVSw aamo tomww^ 

(faiJI^e Him die aad come wbollf lo Hn end>" The noQD Vn utfgen K^VCon^Mi^' 
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to ourselves. The presence of the sensations is conceived to be 
an adequate warrant for asserting the presence of their cause. 

Precisely in the same way we feel the presence of the Unknowable being, 
and " because we feel it we infer the existence of a real object both external to 
and within ourselves. The presence of the emotion is conceived to be an 
adequate warrant for asserting the presence of its cause." ** The object of 
the sensations and the object of emotion might be illusory : this is conceivable 
in logic, but not in fact. There can be no reason for maintaining the 
unreality of the emotional and the reality of the sensible object. Existence i 
is believed in both instances on the strength of an immediate intuitiooil 
influence." The mental process is active in each ; and '^ if it be contended 
that sensible perception carries with it a stronger warrant for our belief in the 
existence of its objects than internal feeling, the reasons for this contendoo 
must be exhibited before we can be asked to accept it, otherwise it will turn 
out to be a pure assumption, constituting, not a reason for the rejection of 
religion by those who accept it, but a mere explanation of the conduct of those 
who do not." ''The denial of religion is not the less emotional than its 
affirmation ;" and when men '^quit the emotional stronghold to speak of those 
to whom that unknown cause is perceptible, as the victims of delusion, these \ 
latter may confidently meet them on the field which they themselves have 1 
chosen" (vide An, Ret, Fait A, vol. ii., p. 477.) \ 

Max Mijller says, ** True reverence does not consist in declaring a subject, 
because it is dear to us, to be unfit for free and honest inquiry. . . < 
True reverence is shown in treating every subject, however sacred, . . 
with perfect confidence, without fear, and without favour . . but before 
all with an unflinching and uncompromising loyalty to truth" (Scunce 
4ff Rel.), ** He who wants to fmd out what religion is, what foundation it has in 
die soul of man, and what laws it follows in its historical growth, . . 
the study of error is to him more instructive than the study of truth, and the 
smiling augur as interesting a subject as the Roman suppliant who veiled his 1 
face in prayer that he might be alone with his God" (toX " If we say that 
it is religion which distinguishes man from the animal . . we do not 
mean any special religion, but we mean a mental faculty which, independent 
of, nay, m spite of sense and reason, enables man to apprehend the infinite 
under different names and under various disguises;" and ** when man turns his 
face to heaven certain it is that he alone yearns for something which neither 
sense nor reason can supply" (i^.)*' "The highest morality that was ever 
taught before the rise of Christianity was taught by men with whom the gods 
had become mere phantoms, who had no altars, not even an altar to the 
Unknown God," (to, 143). {Buddhisti), (This dictum is more than questionable 
in the face of the teaching of the Vedic hymns and the Zend-avesta..) 

Religion in its origin lies in a small compass : '^ A few words 
recognised as names of Deity, a few epithets which have been 
raised from their material meaning to a higher and more spiritual 
stage/* " words which originally expressed bodily strength, or 
brightness, or purity, came gradually to mean greatness, goodness, 
holiness," and eventually more technical ideas. The word ex- 
plaining breath, as Psyche among the Greeks, represents life, spirit, 

^ The watch cry of the men of the day, that is, « Nothing exists in the intellect 
but what has before existed in the senses/' is answered by the epigram of Leibnitz. 
^< Yes, nothing but inteUect" 
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mind. The same idea is found in the Sanskrit Atman, which 
:ually became the self. The Spaniards in their earliest visits 
3 Nicaragua found it in the Aztec word Tuli {to live), having the 
same significance as psyche and atinan. The Aztecs believed that 
When a person died in battle he went to the gods, and also when 
[he had led a good life ; otherwise the yuli perished with the body. 
T'here goes forth from the mouth, they say, a something resem- 
bling the person (yuli). The same thought is found among many 
^uncultured nations. With the Zulus, Uthlanga^ a reed, meta- 
jrically, is the source of being, the original meaning being lost. 
Everywhere we find the ghost, spirit, or shadow, as a perceptive / 
mbodimcnt of the conceptive thought, the mythic expression 
if the religious idea, that the man exists although the body dies. 
Xhe link of thought expressed in words is found when the 
; says es-li, he Is ; the Roman est, the German ist, the 
V yestl, the Hindu ail!. The Sanskrit word is a compound of 
the root ai, to be, and the pronoun /('; the root originally meant, 
to breathe. We may then gather from language and mythology 
that each accent had its original meaning, and each myth a 
[history {vide Phil. Mythol., Max Miillcr). Words are not alone 
Bcpressions of thought, as by originating ideas they frequently 
' igender them. 

Blackie contemns the attempts to explain mythology, even 
inder the guidance of a Bopp, a Grimm, or a Max MiiTler ; yet 
f their labours, and those of Cox, a meaning has been given to 
mingly unmeaning legends. If they have done no more they 
Uve knitted world-thought with world- thought, and in tracing 
' these myths to their roots have shown how the dawning mind of 
man allegorized nature, idealizing the perceptions by a concep- 
tion of the Divine, This idealization occurred not alone among 
the Greeks and the Hindus in long-past ages, but all nations in 
the dawn of a faith have done the same. However distant or 
barbarous, the same strain of thought, and frequently the same 
images, are presented in their legends. India, Egypt, Mexico, 
have the same myths in their religious rites, with festivals regu- 
lated by the same stellar signs; but wherever the Aryan has placed 
his loot the similarity in derivative customs is greater, disclosing 
n mythic guise, a common origin. The distinctive character of 
■ ; sentiment prevailing with all peoples goes further to verify 
E kinship of race^ than the similarity of speech and of customs. 

' The Hollentota have a bEantiful myth of Ihe moon sending uii insect w n , 
■KOger to man. " Go Ibou to men nnd lell them, as I die and Ay'ing llie, » 
la Ag die, and djiiig live." " Tbe xnfucl depnted the hare to deliver the meadage, 
o mndOTnl il, tlie luoun suys " As I die, aud in dying periab, in tbe aamH manner 
II70 alao dio »>><> come vitoXiy to an end." The mooa In angsi split the \axi% ' 
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to ourselves. The presence of the sensations is conceived to be 
an adequate warrant for asserting the presence of their cause. 

Precisely in the same way we feel the presence of the Unknowable being, 
and " because we feel it we infer the existence of a real object both external to 
and within ourselves. The presence of the emotion is conceived to be an 
adequate warrant for asserting the presence of its cause." ** The object of 
the sensations and the object of emotion might be illusory : this is conceivable 
in logic, but not in fact. There can be no reason for maintaining the 
tmreahty of the emotional and the reality of the sensible object. Existence 
is believed in both instances on the strength of an immediate intuitiooil 
influence." The mental process is active in each \ and '^ if it be contended 
that sensible perception carries with it a stronger warrant for our belief in the 
existence of its objects than internal feeling, the reasons for this contendoo 
must be exhibited before we can be asked to accept it, otherwise it will tun 
out to be a pure assumption, constituting, not a reason for the rejection of 
religion by those who accept it, but a mere explanation of the conduct of those 
who do not." ''The denial of religion is not the less emotional than its 
affirmation ;" and when men '^quit the emotional stronghold to speak of those 
to whom that unknown cause is perceptible, as the victims of delusion, these 
latter may confidently meet them on the field which they themselves have 
chosen" (vide An, Reh Faithy vol. ii., p. 477.) 

Max Mijller says, <' True reverence does not consist in declaring a subject, 
because it is dear to us, to be unfit for free and honest inquiry. . . 
True reverence is shown in treating every subject, however sacred, , . 
with perfect confidence, without fear, and without favour . . but before 
all with an unflinching and uncompromising loyalty to truth" {Scwut 
ej ReL), ** He who wants to find out what religion is, what foundation it has in 
the soul of man, and what laws it follows in its historical growth, . . 
the study of error is to him more instructive than the study of truth, and the 
smiling augur as interesting a subject as the Roman suppliant who veiled his 
face in prayer that he might be alone with his God" (toX " If we say that 
it is religion which distinguishes man from the animal . . we do not 
mean any special religion, but we mean a mental faculty which, independent 
of, nay, m spite of sense and reason, enables man to apprehend the infinite 
under different names and under various disguises;" and *^ when man turns his 
face to heaven certain it is that he alone yearns for something which neither 
sense nor reason can supply" (ib,),^ "The highest morality that was ever 
taught before the rise of Christianity was taught by men with whom the gods 
had become mere phantoms, who had no altars, not even an altar to the 
Unknown God." (so, 143). {Buddhisti), (This dictum is more than questionable 
in the face of the teaching of the Vedic hymns and the Zend-avesta,) 

Religion in its origin lies in a small compass : *^ A few words 
recognised as names of Deity, a few epithets which have been 
raised from their material meaning to a higher and more spiritual 
stage," " words which originally expressed bodily strength, or 
brightness, or purity, came gradually to mean greatness, goodness, 
holiness," and eventually more technical ideas. The word ex- 
plaining breath, as Psyche among the Greeks, represents life, spirit, 

1 The watch cry of the men of the day, that is, << Nothing exists in the intellect 
but what baa before existed in the senses," is answered by the epigram of Leibnitz. 
^< Yes, nothing bat inteUect" 
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Flood legends can be gathered all over the world ; no race is 
without them. Tatting into consideration the distinctive attri- 
butes of race, they appear to be the narrative of the sai 
incident. With all races is the same idea, the symbolising 

Whatever the position of man, his dual nature pertinen^ 
speaks in all his conclusions. The physicist by perccptiJ 
continuing the action of his elements pronounces for matertf 
causes, The philosopher, whilst contemplating the principles B 
which the elemental substances cohere, combtne,and change, whiH 
accepting the analysis, unearths the principle, and by a conceptia 
induction idealizes his theory, and finds beneath the moulded suT 
stances an intellectual organizer. Uncultured man finds an expl] 
nation of nature in his superstitions, and extends his ideal intot} 
unseen.' Civilised man founds on his superstitions his ideal and I 
centres his hope on an imaginative given. The natural philosophcfjr 
viewing nature as a whole, divines a cause, nameless in his thought| 
and because nameless and undefined, he hypothecates an origii 
whilst awaiting his proof. Thus the uncultured, the cultured 
lip, continuing tu ILis Any : in leven^i? Ibe burp xi^rolcbed (be n 
tbe traces cuntinue. Wu have bere a cancc|itlie [ibilosopby pervt 
CBpllTe diatlnction. 

' Pinto Rjitly depicd tbe tbougbt. " He will reiuan (but tbe tnn w be who glnt'] 
the seasoiu and Ibe yean, ana \a tbe guHnliiin of all tbul la Iji Ibe lislblH world, * 
in B ceiluln »ay, tbu cause uf all Iblnga wbicb be and bb Telloicd bate been ai 
tomeil to bebulil." 

la thi: Nalural Hiitnryof Selighit, Home says, be vonid gbow hinmBlf but 
acquainlKd " wilb Ibe ignurancn and Blu)iidily or Ibe ^eojile " vbo tlioogbt ' 
doEtriiJH dI one supreme Deity " owed ita inccesK I0 Ibe prerslent farcp of lei 
In tbid dtiy, in Eurupe, ask one of the uncultured wby be belieiea in an Onmipoti 
Creator i He " woDld nut bold out bia band and bid you contemplate the Joint* in I 
fingers, Ibe counlerpoLin they ncelve from tbe thamb, tbe ^oftnesK and Beahy part 
tbe inside of tbe hand, Ac, wblch renders that member lit for Ibe use to trhtdl 
■van destined." " He would tellyoaolan unexpecled deatb, a bruise, drought of 1' 
seasons, or cold, ralna. and of such events .... as are tbe ebief difficalt 
(In THHsoning) to tbo admJBsion of Ibe idea of a BUjjteme intelligenec, bal wh; 
to bim are the sole arguniBnts for It" (I'fc., p. ^'2). 

' Tbe savage man tires and believes nmcb in bis own instincts, and quite acco 
wllb the idea of the Latin poet, " Ibut life could not he wortb mare Ihnn tbe pb 
sure which renders it desirable." Tbls feeling seems incoiporaled In^bis idea* 
B future tlule, nniltbeyconsiderlbeneit life to bea continuation of this. Then 
skin hunter bopeJ to be translated to a region abounding in game. Tbe Mai 
believed thai life oftet death Is a series of sltirniishei in which tbe blessed aro alvn 
victorious. Tbe Teuton of old nourished tbe came hope. Civilization cramps 
ospirallons. Would tbe cotton wearer be content to Inbout for erer in ci " 
although Ibey were miles on miles in length, 01 the wearied field hood 
for erer to dig, or tbe denizen of London for ever to lire in the smoke a 
of an exaggerated London ? 

Ttie Indian sage believes in melempsychoais. Figuier would bang its fettna 
the cultnred mind. The climax of bis pbiloiopby in ibal tbe perfected toulj of n 
energize tbe soji ; lbi!< idea competes with the most ultra of psycbological wonde 
Jlnd yet It is said a diaUognlsbed aslronomer eutertaiua a umilat Idea. 
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and the philosopher, have faith in the same unknown fact, im- 
personal, unfathomable, and indefinable. 

In maintaining man's immortality i.e. the eternal or ever- 
living persistence of an immaterial essence^ we pass into the super- 
sensual, adducing the praeternatural, thereby making the insub- 
stantial the consubstantial. By experiment it is shown that 
elemental substances are in being when they have passed from per- 
ception, also that forces imponderable and immaterial are present, 
although unseen, existing in matter yet unembodied, presenting 
effects, using matter as the vehicle to make their display. All 
that can be said of the imponderable forces may be said of the 
spirit or essence of man. The imponderable forces are individual- 
ized in their principle, as the intelligence, soul, or essence of man is 
individualized in the Ego or self. If we only accept the seen, little in- 
deed were our knowledge; perception knows nothing of evaporation, 
the ice is watched, it &lls into water, or is dissolved into mist.^ 

The perceptive is one phase of man, and it assumes the symbol 
as its fact ; another phase is the conceptive or intelligent and 
reasoning; throjigh this the elements are re-collected and con- 
densed, and from^fhe gases, liquids and substances are made to ^ 
emerge. In the region of perception mind is the shadowof substance. 
In that of conception, mind is substantial and real^ an immaterial 
entity existing in its own principle. We cannot put a thought 
into a crucible and bring it out a substance, but in its symbol it 
can be presented as a fact. Perception and conception, judged by 
the same rule, find their facts in effects. No natural element can 
be erased from existence, it exists in its ultimate, and by the recu- 
perative powers of nature is presented again as an effect. By a 
parity of reasoning we must say that mind, in its ultimate or 
essence, can neither be annihilated nor obliterated. Can it die ? 

If we go to theologies the teaching is of an immortality, but it 
is an immortality of the senses, for there are pictures of torments 
and sufFering.2 This was the prevailing opinion of the old 

1 An isolated block of ice, although surrounded by frost, will imperceptibly vanish 
by evaporation. (Vide Maxwell on Heat), 

' Farrar says be does not bold ** the Romish doctrine of Purgatory," ** bnt it is 
not to be confused with the opinion of many of the fathers that there is some inter- 
mediate state wherein souls which, at the time of death, are still imperfect and un- 
worthy and not yet in a state of grace .... may still be reached by God's mercy 
beyond the grave." (Eternal Hope, preface, p. xx.) Farrar, in continuation,. says, 
** the statements .... that I denied the existence of Hell, or denounced the doctrine 
0/ eternal punishment, are merely ignorant perversions of what I tried to teach " 
(ib, xxi). ** There are four elements in the current opinion which I consider to be 
nOBopported by Scripture.'^ They are/— 'M. The physical torments, the material 
ironies, the sapiens ignis oi eternal agonies. 2. The supposition of its necessarily 
endless duration for all who incur it. 3. The opinion that it is thus incurred by 
tbe vast mass of mankind. 4. That it is a doom passed unreversibly at the moment 
of death on all who die in a state of sin " (Jib, xxviii). If this be not a denial of eternal 
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Fathers^ delineated in the parable of Lazarus and Dives, and en- 
shrined as a dogma by the Church. Religion is the acknowledg- 
ment of an existing, unseen, and praeternatural power ; its inculca- 
tions moral conceptions,^ in its unity and universality a concen- 
tration of sentiment, intelligence and mind, and as an idealization, 
God the Creator. The Greeks took the expression of beauty as 
their kosmos, concentrating in the word the harmonious relations 
of phenomena. Symmetry is an outbirth of sympathy, as consti- 
tuting a Providence, thus the kosmos in its element beauty, becomes 
centralized in universality. 

It is possible the theologies of the world are symbols of the 
science of their eras, and the science we know and have, probably 
existed in a long forgotten past.^ 

Philosophy, or reasoned thought, and Science or reasoned 
perception, admit of, as a fundamental principle, the existence of an 
unknown and omnipotent power. Experience cannot be appealed 
to as asserting an infallibility, and observation is frequently mis- 
leading. It was asserted as a fact of observation, none more 
unhesitatingly, none considered more settled, than that the pulsa- 
tions of the heart occurred in all animal organisms in one mode 

punishment words have lost their significance. A doctrine of the Anglican Chmch is 
founded on the parable of Dives and Lazarus, Luke xvi, y. 24. It will be comforting tf> 
the abused spiritualists to find they are not such ignorant dolts as they are pronoonced 
to be by Dr. Carpenter, who in pure ignorance of what was inculcated and believed 
in by Mem vented his vituperations, when their ideas are upheld by so accomplished a 
divine as Dr. Farrar. Our professors may now indulge a materialistic terminol(^, 
deny the intendence of their words, and so escape the charge of materialism ! 

* Zeno (564 b.c.) insisted that culture was the true foundation of virtue. We 
must trust to sense to furnish data of knowledge to be condensed by reason ; that 
nature aims at the universal, hence individuals are the means by which her ends are 
accomplished ; that everything around us is in mutation, decay follows reproduction, 
and reproduction decay. The cataract preserves its shape but its waters are per- 
petually changing — this is the aspect of nature. The universe as a whole alone is 
unchangeable. He doubted whether the mind can ascertain absolute truth. 

2 The researches of Layard in Assyria have disclosed great advances in art. 
At Kougunjik, the scene of the late Mr. G. Smith's researches, ruins of edifices 
and a literature, which had existed more than five thousand yeais before the Christian 
era, have been found ; also elaborate designs in sculpture, drawing, engraving both 
In relief and surface cutting, executed with a fineness of touch which demonstrated 
high attuinmants, glass bowls, enamelled bricks in all colours ornamented with 
flowers and scrolls, fragments of e^arthen vases, with figures so highly glazed as to 
have assumed • . • • the iridescence of ancient glass, bronzes inlaid with gold, 
one of which is the Egyptian sacred scarabteus with extended wings ; bells formed 
of an admixture of brass and tin, modulated in cadences, chairs formed of ivory, 
copper rings, &c., the arch wanting in the Egyptian, early Grecian, and Roman 
architecture ; the lens of rock crystal with opposite convex and plane facets, 
pointing to optical instruments (as does the tube of the Druids. Diodorus). We have 
at least the true microscope in a simple form, buried even before Rome had being, 
a lost art. In the ages of Pliny and Cicero, a water-filled glass bulb served as a 
microscope. We have besides the impressions of fixed characters on baked clay tablets^ 
which, as deciphered, disclose histories and philosophies. 

Was Babylon the mine from whence Egypt drew her knowledge? and the 
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only. Von Hasselt discerned a variation.^ When it is found 
that there is an innate (because universal) conception, according 
in principle in the minds of all peoples^ it may be assumed to be 
fixed, however inexactly defined, involving no question of necessity, 
it i$ one of being? The experiential and experimental schools 
bve effected at the least this good, they guard against accepting, 
as necessary and ultimate belief, effects which are frequently con- 
tingent and dissoluble. Man cannot escape a faith.^ Religion, 
formless in intelligence, postulates its position as fixed and final. 
It no sooner appears than a formula is instituted, against which it 
b continually protesting. The attempt is always made to confine 
it within a set of dogmas. Sooner or later the religious senti- 
ment bursts from the imposed thrall, but awaiting the new advent 
is another scheme of dogmas. This is the history of creeds in all 
ages of the worlds and it is not the less true ^^ that the deepest 
hostility to theological systems is inspired by the very sentiment 
to which these systems seek to give a formal and definite expres- 
sion'** (Amberley). 

cotoDiis of Ilermes but^ tbe reifcript of an older era ? The pyramids of Gizeh 
(aooDffdifig to Piazsu Smyth) show there were adepU in aittronomical lore, 'i'he 
Chddetni were noted as aifUrooomen and workers in occult arts. I'he temples were 
flHir treasuries of knowledge; the tile-records, recopied in Assyria, show an 
adnneed dnlization, foanded on pbiloMphy and commerce, for amongst them were 
faond trade accounts, and if those records be as old as the flf>od legends written on 
the toes, wie bare records of an advanced ciTilization preceding the time of Jacob, if 
ftot tiMt of Abraui. Tbe Chaldeans are famed in history as being deeply skilled in 
iciepee, and by the tiles we are assured their fame was not an idle romance. In the 
tuae of Alexander, lierosus gave the mythic histories of Habylon, which, until the 
iliicoftry of the Assyrian ruins, were doubted by the learned, if they were not re- 
jsded M inpostnres. 

' Up to I82t it was supposed of every animal |K>risessing a circulation, ^' that the 
camntoC the bkx>d took one definite and invarialde direction. In 1824, " Von 
Haaelt, bappening to examine a transparent animal of a clasif {Atddiant), found 
tt Us iDfioite surprise that after the heart had beat a certain number of times, it 
llopp0d« and then began beating the opposite way, i<o as trj reverse the course of the 
cnmit« wfaicb{retnrned by and by to its original direction. 1 have myself timed the 
hart of these little animals ; I found it a>« regular as possible in its i)eriods of 
mcnal" (Huxley, L. S., p. 86). 

* Huxley says with tbe ''relative merits and demerits " of Fetishism, Polytheism, 
TheisM, AfbeJsro, Superstition, or Rationalism, he has *' nothing to do\ . . ,** ** but 
H if needfal to say that if the religion of the prexent differs from that of the past 
h ii because tbe Theology of the present has become more scientific than that of 
Ihe nst " and " because it begins to see the necessity .... of cherishing the 
M t fat and most human of man's emotions by worship, ' for the most part of the 
■kat sort,' at tbe altar of the Unknown and Unknowable '' (tVy^ p. 10). 

* Hume says : " Could any statuary of Syria, in early times, have formed a just 
i|He of ApoUOf the conic stone, HeliogaialuM, had never become the object of 
pwfsoBd adomtion" {Nat. Hist, of Iiel,y p. 39). This fetish, was it the debasement 
^tbt iHlgious ideal or tbe perpetuation of a tradition ? 

* '^ne little spuik of awakened human intelligence shines m mere a speck amid 
ftt Ajtmm of tliB nnlmown and unknowable, se4;ms so insuflicieut to do more 
te to illmiiiiiate tbe imperfections which cannot be remedied, tbe aspiration. 
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Man is most ^miliar with physical substance and sense expres- 
sions, and assumes a reality for the &cts within his experiences, 
whether they be of uniformity, harmony, power, or beneficence. 
With all these ideas there is something outreaching experience, as 
beyond and without the bounds of man's being, or as too lofty 
and great to be held steadily before the mind : the ideal may 
merge in symbols and be prostituted to sense or may exist as 
imaginative contemplations. All formulated creeds gather their 
complexion from the habits and instincts of the people amid 
whom they originated ; this is the peculiar aspect of Judaism, 
and the personal character of the God portrayed. The idea 
embodied is but an enlarged representation of human thought, 
connected with a power beyond the human, the spirit which 
speaks in and through us ; in whatever words the ideas of God are 
framed, they are '' but symbolical of the supreme,'* and " not the 
supreme itself," disclosing a being whose nature is clothed with a 
mystery which no perception can pierce, no conception can 
fathom. Between mind and matter, between spirit and body, 
between life and substance, between internal and external pheno- 
mena there lies the gulf which neither science nor metaphysics, 
but faith only can bridge. 

Kant calls time " one of the forms of sensibility,^' Schelling holds 
*' it is pure activity with the negation of being,'* Leibnitz, '' the 
order oi successions,'' as he defined space to be the order of 
existences. Newton and Clark make space and time attributes 
of Deity. 

Flammarion has a curious exposition of time and space. He 
argues : 

Neither time nor space are realities. The only realities are Eternity and 
Infinity; with them there is no beyond, no sides, no lengthening line. 
Everything is relative. The ephemeris in its seconds of time lives hours. As 
are eras to eternity, so are days to man. A line is a length for ever pro- 
ceeding 5 join the ends in an ellipse or a circle, and there is neither beginning 
nor end. We only conceive space by imagining another space, and time but 
as an interval between space and space. We exist in time, we dwell in space ; 
therefore to us they are positive quantities 5 it is the relativeness of thing to 
thing which creates distinctions, and these distinctions are our world of 
effects. 

Time is the measure of the motions of the earth ; if the earth did not move we 
should have no record of, and thus no consciousness of, time. The astro- 
nomical idea of the church was a motionless earth, ** The Fathers said, at 
the end of the world the diurnal motion would cease, and there would be no 

which cannot be realised, of man's own nature. But in this sadness, tbis conscious- 
ness of the limitations of man, tbis sense of an open secret whicb he cannot pene- 
trate, lies the essence of all religion ; and the attempt to embody it in the forms 
furnished by the intellect is tbe origin of the higher tbeologies *' (L. 5. p. 12). 
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B time." Had ihe earth been, as supposed, an immavable flat surface 
1 bjr a sun immovable at the zenith and by an invariable diflfused 
ight, no moving shadow would have been possible; nothing which could have 
'' — n divided into days, hours, or minutes. Again, suppose the earth turned 
1 its axis as it does, around the sun, then the eras would be 
Ji of sixty would but have lived thirty of our years ; or even if the 
en times as bst there would be the same seasons and days, only 
g more rapidly. Other celestial motions following in the same order, 
e would be no change perceivable. Again, microscopical animals, which 
E but a short period, and perform all the necessities of their organization, 
'i proportion too have, it is to be supposed, an appreciation of life aa 
id as ours, yet their measure of time would be different. All is rela- 
a life of a hundred years Is not longer than that of another organism 
anpleted in a few minutes. It is the same with space. Earth has a diameter 
Mebt thousand miles and upwards. Suppose it diminished to the size of a 
' maible, and all its components underwent a corresponding diminution, our 
iS grains of &ie sand, the seas a drop, and we small as microscopic 
infusoria, nothing would have changed for us; we should still have had our regu- 
lated dimensions, and the eajth would have had its exact relations. "A valueuiat 
n be increased or diminished at pleasure without change is not a mathema- 
^.tical absolute value." In this sense It may be said neither time nor space have 
y existence. If we were in pure space, what time should we find there? 
Tiatever period we remained it would be the same. Each planet, in fact, 
its own time, and where there is no planet or anything answering to it, 
is no time. Thus Jupiter's years are twelve of ours, and his day only ten 
; Saturn's year is thirty of ours, and his day ten and a half hours. 

The history of the universe is the eternal secret ; our notions 
f time and space are the successions which befall our planet. Our 
perceptions assume its complexions, and they are registered in eter- 
nities. In perception there is time and space, in conception neither, 
for there is no possible beyond conception when exhibited in 
I consciousness ; no circling sides, no lengthening lines, Time- 
Land space are mutually perceptive, but are never objectively pre- 
liented, and their relativsness is only arrived at through changing 
■ phenomena. Were conception unembodied, conceptive facts alone 
■would be perceived, these facts would be thoughts rendered objec- 
> phenomena. Thus, if tlie principles by the application of 
B-which phenomena arise were alone present in the mind, concep- 
^tion would then be as spirit, the conception of the spirit would be 
■embodied, and phenomena would still surround the unembodied 
ppirit, but to it there would be no abjective persistence, form only 
rould be present, and all phenomena would be merged in the 
■ifHritual ideal. It would be the same with creeds as with sub- 
The spirit would exist in the ideal it created, guided by 
I in dwelling sentiment to recognise that which was the cause 
^""wigin, foreshadowing the community between the per- 
tnd the conceptive. The perceptive may be ultimate in 
' of the perceived, but the ultimate of conception i' 



146 spirit an Emanation from Matter. 

hidden. To man there are two presentments — organized forms 
as vehicles, and mind as intelligence or spirit. What either is 
we do not know. In the undiscovered yet to come, they may be 
found to be diverse presentments of one principle, existing unem- 
bodied as spirit, intelligence, or essence. We know what they 
are not, however material views may attempt to confound them. 
In the argument for the immortality of man it has hitherto been 
assumed that spirit is a quality or principle existing with an 
organism, but distinct^ the two constituting man, the organism 
being but the vehicle by which the spirit power is displayed. 
Assuming (but which in no sense is conceded) that matter is alone 
the self existing principle, the immortality of man, as spirit is 
equally assured. By the doctrine of evolution,^ all living organisms 
through development proceed from the ovum^ or plasma spoty the 
simple becoming by an ingeneration the compound and complex. 
The material assumption is that sensation is a property of matter 
and that through minute and infinite differentiations it becomes 
mind — graduating through organisms until man is reached. If 
then sensation be a property of matter, mind by emanation pro- 
ceeds from matter. Matter being indestructible and therefore 
eternal all things arising out of it, as its sublimation or spirit must 
share and possess the properties existing in the indestructible and 
eternal basis, then mind as the spirit of matter would be eternal 
and indestructible. Thus we should say that spirit in its imma- 
ture form would be matter, but in its mature form, in subb'mation, 
would be spirit or essence ; in man presented as mind or intelli- 
gence. Man is individualised in his intelligence and hence intel- 
ligence in its ultimate would be spirit — and this spirit by emanating 
from an eternal and indestructible basis, would find a continuity 
in an eternal duration. It is no argument to say that because 
matter can be dissipated that mind can be dissipated. Matter is 
not dissipated, excepting so far as our perceptions are concerned, 
and if it be resolved into gases or ether, principles or essences, it 
is still an existing and persisting quantity. We can again gather 
together the elements, but mind, even if it springs from matter, 

1 Evolution is an equivocal phrase, signifjing " the process of evoking or rolling 
out of something already existing, at least in its elements." Evolution understood 
as a process of development implies an antecedent. We have no God and all God 
theorists invoking evolution as evidences of their special hypotheses^ and that 
whether the antecedent or God be personal or impersonal, or whether it be inert 
matter, with or without design, a purposed fact, or a fortuitous concourse of atoms, 
and with or without an antecedent intelligence. However absurd may be the 
hypothesis, evolution is made its parent or proof. 

^ <' Think of the microscopic fungus, a mere infinitesimal ovoid particle, which 
finds space and duration enough to multiply in countless millions in the body of a 
living fly." (£. 5., p. 121). 
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cannot be reproduced in a material form ; it exists, as an entity, 
not as matter exists to perception. Thus the existence of mind 
becomes supersensual, existing as an immortal principle, by virtue ^ 
of the indestructible basis from which it emanated, existing in its 
own affinities, and as an entity is individualized. Thus con- 
sciousness as an emanation from matter would be a self- existing 
principle, because as also derived, by sublimation, from an in- 
destructible basis. It then follows that whether we argue that 
matter is but a formulated thought, and that spirit is the first 
principle, or that matter is the first principle, and that spirit through 
development is its ethereal essence, adopt which mode we will, 
we are assured of the immortality of man in his intelligence. 
Both modes of arguing bring us face to face with an inscrutable 
mystery. In the one form the minor proceeds from the major, in 
the other the major from the minor — a subverting of all principles 
of reasoning, whatever the fact may be. We may now say, 
whatever be the position assumed, man's immortality, so far as the 
reasoning is concerned, is indisputable. If the entity or individualism 
of the spirit or essence be denied, we should be landed in a species 
of Buddhist Nirvana, an existing but an amalgamated intelligence. 
If, on the other hand, the entity is admitted, we have independent, 
self-governing, and self-controlling spirits or essences. 

Nirvana in the general idea means annihilation. This the 
Buddhists deny, and found on the principle a grand philosophy. 
Their assumption is that as a spirit, man when purified by denids 
of self pass into the other world, and in a series of existences 
become spiritual agencies and gods. (Buddhavistas.) It is only 
when the ultimate purity is attained, a pure and perfected intelli- 
gence, that the spirit enters Nirvana, and then becomes amalga- 
mated with the supreme intelligence, existing only in its light and 
power. In this view Nirvana is an annihilation of the individual 
consciousness. But if it can be assumed that the individualism 
is still existing, it is an association of pure intellect with pure 
intellect, an existing individualism, which, when associated with 
supreme intelligence, becomes an omniscience combined with 
omnipotence. {Vide note i, />. 113.) 

Can the idea of immortality be a phantasy ? the idea exists 
wherever culture exists. No race of man has been discovered 
who have not some idea of an existence beyond the life they live. 
With some uncultured races it is the conception of beings for- 
merly inhabitants of earth who return as evil spirits ; again, 
others suppose their ancestors return as spiritual presences, con- 
tinuing but for few generations ; others that there is a forever 
existing evil spirit, haunting and injuring ; others recognise a good 
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and evil spirit, some only a good spirit ; with all there is an im- 
pression of the unseen ; its lowest expression an unformulated 
superstitious dread. With some tribes there is an evil spirit to 
be propitiated and an exalted being to be regarded and reverenced 
as the author of all good {^ide Lubbock and Tyler). It therefore 
may be said that the conception of the unseen (spiritual agencies) 
is universal with man, but it is doubtful whether in all cases the 
idea of the immortality of man is ingrafted with it. 

The consideration then arises — Are superstitions the debase- 
ments of a religious faith, or is the idea of the unseen an inborn con- 
ception originating with the various tribes with whom it is found ? 
We have then to fall back on the meaning attached to the idea of 
Immortality, and have to inquire whether it be an innate con- 
ception or the result of culture ? All formulated creeds have as^ 
an article of faith^ the belief in the immortality of its professors. 
Whence does the idea arise ? The general answer is, that it is 
founded on a sentiment (the religious sentiment). Is this suffi- 
cient ? if so the fact is formulated through a mental conception 
inherent in man and perfected through culture. Accepted as an 
answer we must inquire in what does it consist ? Some answer it is 
a continuation of consciousness. Animals are conscious, can it be. 
said they are immortal ? The answer should be in the negative,, 
because (as far as we know) they have no individualism, as the 
expression of thought, nor the mental power in its condensation, 
as an abstraction, hence there can be no continuing consciousness, 
because there is no conscience. In man, in the abstract idea 
there is an individualism and conscience, as elements and condi- 
tions. Is this individualism a continuing abstraction ? If answered 
affirmatively, then man as an individualized intelligence is im- 
mortal ; if the individualism, being a mental abstraction, is once in 
existence, it must be accepted as being for ever existing, because it is 
an intellectual unit, not existing merely as an idea, but because it iSs 
interwoven in intellectual conception, itself ^ quality of intelligence. 

It can be no phantom thought, because else, it would fade away 
as wanting in intensity, or be obliterated through the crowding in. 
of other ideas ; on the contrary, it is continuing and for ever re- 
curring. We then arrive at the conception of the perpetuation of 
an existing individualism consciously impressed, hence we have an 
indefinite idea as to objectivity, but as to subjectivity definite. 

This individualism, from whatever source it be derived, is an 
existing fact in intelligence ; even if it be denied that intelligence 
is other than a material consequent, it still as an ultimate unity 
would be self-perpetuated, linked with consciousness, a conscious, 
individualism. 



Questions of ernbodiment or disembodiment are merely relative 

ideas. We recognise the disembodied as an existing quality 

f*.^,), thought. The thoughts of men, dead ages ago, are recorded, 

and thoughts flow from mind to mind without a cognizable 

ibodiment in substance. 

Hegei says, " The interior world, the sentiments, the contem- 
plations, and the emotions of the soul, instead of retracing the 
ilevelopment of an action, its essence, and its final goal are 
expressions of interior movements in the mind of the individual." 
If it be true that there is no moment in life when we do not 
^consciously or unconsciously) think,^ it must be conceded that 
with organic life there is soul-life ; it then follows, that in the 
continuity of each fact there are separate existences, the material 
'Components forming new material components, and that which 
constitutes soul, through a universality of action, in its indivi- 
dualism is for ever continuing. 

Another view of man is the social. On this Herbert Spencer 
has written an admirable work (Th^ SfuJy of Saciokgy). To be 
practical its address is to another being than man as he is. The 
ameliorations of class distinctions are admirably put, but there is 
a point beyond which the principles cannot go, and that is " the 
self." The whole philosophy merely discloses the selfishness of 
man, the legacy of his ancestral descent. The ruling trait 
throughout animal organisms is the instinctive self; which 
iincludes, not only, so-called cultured but uncultured, unprogressed, 
or savage man. The true exigence of life is the culture af 
:i^n«, which includes morals and rights. The exercise of this 
'j>rinciple extends further than from man to man, it includes the 
inferior organisms. This was recognised by Buddha. The 
question is a large one, but may be comprised in a word, DUTY. 
ihe principle of its development reveals the dual nature of man, 
the self and the conscience. The instinct of man is self, deve- 
loping into selfishness, the root of all wrongs and evils, of 
all class, social, and theological distinctions. The true exempli- 
fication of the higher nature is the overcoming the instinctive self. 
There are recognised rights in men and in animals other than the 
jdf. Self is a necessity of existence, but it is a self which should 

' Kant sByH, "Tbeic U no sleep in vbkb ve do notilrsam, nnd that it isdneto 
On npiility witb wbicb ideas mcceed each olhet ia sleep Ibat coTisltliitei a prin- 
flpl came vrby we do not always recollect Umt we divam." " Tbe mind Is nerer 
laactiteDor wbollyaucoii9ciDiuQ[itaac1iiLly"(Slr 'Wm. ilamJlton). Bankes appeari 
to tine [oKstnlled Kant. He aaya, " 1 «ii|!pOBe the soul ia never totally iuactlTC. 
I BCier awabed «iucH 1 bad the U£e of my meniDry but 1 found myaeli' coming 
ootof B dream, and I suppose tlial tboae wbo Iblnk Ihey dceam not, tbink aa b[^i:nuKe 
4bcj (brset tbeii dresnu " iDrf. of the SauCi Immortality). 



150 The Self. 

be so regulated as to recognise diere are other sel& in the exist- 
ij^life. 

Society as coostitated is selfishness, cm the one side endea- 
vouring to contnd the self of others, and still to exist, independently 
of the other sel&. To the instincts or percqidons there is no 
such institution as moral law ; and eren if social restraint springs 
fixMn a conceptive sense of ri^t, the selfs are for ever seeking 
opportunities to evade iL If it were possiUe to educate men into 
the moral tone Sodolc^ would be possiUe, but then it must be 
an education co-extensive wi^ man. A nation actuated alone by 
moral law^ with conscience as a r^ulator or administrator, could 
not exist beside other nations impulsed by a lower ideal, because 
it would be the prey of insdncti^'e rapacity. 

The principle of turn the smitten cheek, &c., is admirably 
grand as an ethical abstraction, but as a rule of life utterly imprac- 
ticable. We have the history of this ethical abstraction combined 
with communism, and what is the record ? Those who on this 
principle instituted a theology, first abrogated the communism,, 
because self for selfish purposes abstracted the aggregated funds. 
This sect, whose principle of constitution was to suflFer wrong for 
the sake of its principle, became the most selfish, rapacious, and 
unscrupulous of institutions, a shame on the page of history, and 
yet its principle is founded on the truest thought which can 
give insistance to our nature. The true principle of social rule is 
governing the self. This principle to be effective can never be 
commenced in the mass, for as man is constituted it were imprac- 
ticable. The principle may and does exist in individual instances 
and with them it ends. Sociology may be admirable as a science, 
but a reconstitution of man, alone, can make it practicable. All 
who read the work must agree with its author and his admirable 
pleadings, but at the same time must be convinced of the practical 
impossibility of its application on a large scale. It in ^ct says 
that the instinctive perception is to be engulfed in the conceptive 
intelligence* If this were possible man would exist only in his 
higher or spiritual nature, and he would be no longer man. 
Gk)rious in theory in theory it must end, like the Republic, the 
Atalantis, and the Utopia ; the mythic must succumb to the real. 

Since the world was it has been found impossible to repress 
the harsh dealings of self, without resorting to harsh measures 
bom of the self ; and the end usually is, or history lies, a harsher 

Zranny. The thing still exists as the thing, with a change of 
rm ; it is always the self. The conveniency of the self is 
the first principle ; the conveniencies of the other selfe are merely 
contingent or secondary considerations. Wherever man exists 
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there is always an inequality ; it may be of ingenuity or intellect. 
Self must rule, for as man is constituted,' through habit, the self 
becomes greater than the social equities : the self is personal and 
individual^ the equities are tribal and contingent. 

Spencer says, ** Ethically considered, there has never been any warranty for 
the subjection of the many to the few, excepting that it has furthered the 
welfare of the many ; and at the present time tne furtherance of the welfare of 
the many is the only warranty for the degree of class subordination which 
continues." 

When we consider the true meaning of this sentence, it is self- 
expediency. " The whole that is possible of sociology is that social 
government has (must) to undergo a transformation which will 
make the regulating classes feel, while duly pursuing their interests, 
that these interests are secondary to the interests of the masses 
whose labours they direct." Spencer's observation although made 
in respect of Trades Unions, is true of the whole community. 
Even in this refinement it is self, and self. It has been so while 
this world has been, and it will be whilst this world is, so long as 
man is man. The true rule is to 

Educate the people, and by their own force each class will assume its true 
position ; '* remove all the props by which the brass and iron folk are kept at 
the top, and by a law as sure as gravitation they will gradually sink to the 
bottom." ** Thoughtfulness for others, generosity, modesty and self-respect, 
are the qualities which make a real lady or gentleman," and '^ one does not 
see why the practice of those virtues should be more difficult in one state of 
life than another" (Huxley). Novalis says : " We see a future philosopher in 
him who restlessly traces and questions all natural things, pays heed to 
all, brings together whatever is ^remarkable, and rejoices when he has become 
master and possessor of a new phenomenon, of a new power, and a new 
piece of knowledge." 

In viewing Nature there is more to be considered than its 
external consonance. Its harmonies and accords are evidences of 
purpose. Can it be truly asserted that its gorgeous phenomena, 
hill, dale, valley, mountains, plains, rivers, and seas, its infinite 
variations of animated life, the beauty of form, and exquisite 
paintings in colour, are the ultimate consummations of the creative 
idea ?^ Form and colour have their beauty, but when an 
aptness is found underlying all^ they shine in a newer and more 
radiant light. This terrestrial potence, were it the ally but shows 

1 For what purpose, asks Cicero, '* was the great fabric of the universe con- 
stmcted ? was it merely for the purpose of perpetuating the growth of trees and 
berfos which are not endowed with sensation ? The supposition is absurd. Or was 
it for the exclasive use of inferior animals ; it is not at all more probable that the 
"Deity woaid have produced so magnificent a structure for the sake of beings which, 
altbough endued with sensation, possess neither speech nor intelligence. For 
wbom, then, was the world produced ? donbtlest* for those beings who are alone 
endued with reason '' (Cicero, de Nat, Deo., 611, c. 53). 



the gauds of Nature — symbolic expressions as they exist in 
perception. There is a higher faculty which dives beneath these 
accumulated beauties, ever seeking this cause, and beneath this 
wealth of gems finds intelligent disposition. 

Matter presents her discords — flaming chaos, rapacity, cruelty, 
and extirpation. Such is the display of the material potence, and 
were that the formulator of Nature there would be no extrication 
from the contradictions, tumults, and confusions. When matter 
is confined to her office order reigns, and the seeming confusion 
is merged in that purposcness which marshals results. The 
creative idea, as applied to phenomena, is collective and dis- 
criminative ; there are no isolations and individualisms in an 
infinite plan. Nature, by the purpose of her institution, becomes 
perfect in her homogeneity. Thus the death, the horror and 
dread, the incidents of the material thought, are but the gate of 
change; we see lifein-glides on itself, rolling onward to reproduce 
itself, until it expands in the glory of thought. The purpose for 
which Nature was constituted becomes the inbreeding of spirit 
through series of changes. The stages of the progressive steps 
are blotted away, and intellectual Man is the exposition of natural 
facts, the objective crown of the edifice, reared by cause through 
effects ; and we can say with Novalts ; 

" The significance of the wnrlil is reason ; for her sake the worlil is here, and 
when it has gronti lu be the arena of a child-liLe expanding reason it nil) oar 
day become the divine image of bet activity." " Till then, lei man honoiii 
Nature u the emblem of his own spirit, the emblem ennobling itself aJong with 
him to unlimited degrees ;" and " he who io rigid sequcoc* of thought can laj 
it open is for ever master of Nature, for her purpose is her fact." ~ 

Recapitulation. 
To recapitulate. Did we conceive that all organic 
are of physical origin, it would lead to the inquiry into the natu 
of these physics, and we should he compelled to confess that^ 
although Mechanics, Chemistry, and Force (in its various phasesU 
are adapted by Nature to suit her varied requirements, that 
matter is but the vehicle of their expression, modelled and mouldec' 
by impulses foreign to it. The assumption then follows that thc( 
physics are not inbred by matter, but that matter is inbred by^ 
them, their interaction producing form. Further, we inquire^ 
Whence are they ? A question unanswerable by science. A1I3 
it can say is they are known as impulses through their effects. !a ' 
organized forms we find vital action, animation inbreeding anima- 
tion, and in this animation we find so infinite an adaptability that a 
nerve or muscle set in motion interacts on other nerves and 
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Bmusdes, the organism thrilling in synchronous unison ; effects 

vinducing effects, and so perfect the mechanical arrangement that 

ich separate part is endued with a motion of its own, and these 

Imotions so blended that the whole mechanism acts as a vibratii^ 

I«pring, and in its elastic rebound repairs its own waste. If we 

."suppose this animate motion originated in matter, it follows that 

fall objective substances are endued with vitality, and we must 

E that vitality and matter are synonymous terms. Besides 

material presentments we have imponderable forces, and these 

imponderables in their blended energy create the diversity we 

know as phenomena. Beyond matter and force there is sensation. 

If we suppose sensation to be an outbirth of matter, we must 

suppose that each inanimate particle composing the universe has 

sensation. Beyond sensation we have instincts, which in such 

relations would become arranged sensations. Beyond instinct we 

have mind, a directing and controlling impulse. If we conceive 

intellect to be derived from matter then every particle of matter 

is self-intelligent. If force, sensation, instinct, and intellect, he 



derived from matter — the conclusions dra 
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sequences, as the mass cannot have properties which are wanting 
in the particles of which it is constituted. We must then say 
Stahl's inert mass and Hume's "brute matter" is its own creator; 
that it has form, sensation, force, and intellect, by its own institu- 
tion, and that in matter is a postulate of Deity- 

In an alternative view we find a greater probability. When 
we consider the perfect arrangement and adaptation of part to 
Kjnrt, whether viewed in the minutest presentment or in the most 
>%ondrous prodigy, we find in matter only the plastic material upon 
Bwhich every force acts, which every sense permeates, and intelli- 
Ittnce commands, all being in, yet not of it. Are we to suppose 
I oat the particles arranged themselves, and that so perfect was the 
I accident of the arrangement that the accident is endlessly repeated. 
If we suppose that Intelligence created, that it adapted, and objec- 
, tirely presented its conception as phenomena, we get nearer to a 
I probable possible. We are ignorant of what matter is, the whence 
of intelligence, and how it interpenetrates and underlies all phen- 
omena. Order is but a form of intelligence. In conceiving all 
I phenomena as material consequences and all things inborn of it, 
^without impulsion, without intelligence, we plunge into difficulty, 
Ind march from absurdity to absurdity; but if we consider that 
ti! things are the outcome of intelligence, the darkness is less 
ndurate, the gloom has radiations of light. 

[ It is not because we do not know what intelligence is that we 
n deny it to be a power ; wc see and experience its action in 
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time. It is not because we see around us objec- 
tive forms that we are to say that the suljstance of which these 
forms consist inbreeds its own powers. We know that the 
substance to perception can be rendered as impalpabli 
intelligence and the imponderable forces. We know as art 
the technics of man, and we know there is no technic adaptaQon 
without intelligence. If we contrast the technics uf 
the technics of nature, we are bound in reason to admit that the 
technics of nature are the results of an intelligence with a powK[ 
sufficing to execute all its purposes; and when everywhere i 
see arrangement and the interdependence of effect on effect, we a 
compelled to conclude there was a purpose in the institution 
a Universe, and that it is the objective presentment of an intel* 
ligent thought. If, then, there be a thought of this magnitude 
we can but conceive it as a particle of an intelligent immensity; 
concentrated in itself. We may indulge in a no cause hypothesis^ 
and confess our ignorance; we may indulge in an uncaused cause 
hypothesis, and show our aspirations for wisdom. In our abso- 
lute ignorance of the originating cause, other than the manif^ta? 
tion of intelligence, wc cannot present a God, however wc maj 
think him i but we can conclude this originating intelligence ii 
omniscient, omnipresent, and omnipotent ; that it is in but not d 
that we know and sec. We know not what it is, we only knoFV 
that it is. 

Man alone of all things organic and organized is an individualist 
through his mentality; hence, because of his individualism, we mui 
conceive him to be an intellectual entity, with a potence 
to he achieved by culture. When we contemplate " man's plac 
in nature," we must conceive that there was an object to b 
accomplished by his existence, and that the purpose was worke 
out by development. He stands at the head of creation, mind an 
matter. We know the grand and the mean are relative as t 
sequences, and that each are but agglomerations of particles, i 
each differentiated until they reach a finality, that the finalii 
of one stage is the commencing step of the next, until the purpo! 
is effected through the adaptation of existing principles. Natui 
is a consummation of means. All physics are vital, although nt 
sentient facts ; hence life arises by the impulsions of law fro!_ 
the spontaneity of the cause. Can we conceive that the pur 
pose of creation is accomplished by man being born but to die 
We can conceive the wondrous development of organized forms 
as we know them, and that they were instituted that mai 
might be developed. If there be after this life no beyond for man, hi 
exists but as a thought and expires in its utterance, and all wi 
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low of that immensity, the Universe, is as of aii ingenious and 
isted mechanism springing from nothing and ending in nothing. 
We assume to Icnow, but what do we know, as a certainty 
the great kosmic might ?" Experience shows there is no 
lality in the finite. Each man in the im press ivcn ess of his 
ipressions must judge in his own conceptions — by faith, or by 
:ts, a God and intelligence, no God or matter, a Creator or a 
chance. In assumption, Niigeli says, " We know and we shall 
Do we ar shall vje ever know all of the finite ? Du Bois 
.eymond, in a true appreciation, says, " Ignoramus igmrabimus" 
God, the Universe, and Man, as a collective fact (whatever be 
the postulates of faith), Is "aw open secret" only to be resolved in 
the Uninewn. 

The wont of the age in which Hume wrote was to consider 
Utn as an atheist and an infidel. His thoughts, although in advance 
of his lime, were founded on a true philosophy, his object being to 
luce men to think, and thereby to free themselves from the 
p(iainmels of dogma. Sir William Hamilton says, "The man 
Who gave the whole philosophy of Europe a new impulse and 
lirecCion, and to whom, mediately or immediately, must be 
ielerred every subsequent advance in philosophical ideas, was 
David- Hume." Accepting the principles of Locke and Leibnitz, 
le showed the insufficiency of their results. To him mediately 
I due the philosophy of tCant, of Reid, of Royer Collard, Victor 
Cousin, and Maine de Biraji. Thus German, Scotch and 
^rench philosophy is indebted to Hume; but for him *' Kant 
Fould have continued in his dogmatic slumber, Reid would have 
_.B niMned in quiet adhesion to Locke, and the materialism of 
^ondillac would still be reigning over the schools of France." 

Searchers for truth must, commence, as great poets do, with 
Mature, thence ascending to humanity, end by idealizing all in 
Jcity,' as the rock which by the stroke of the chisel is sculp- 
ired into form, takes from art both its form and its soul, Hel- 
Ctius held that the literature and spirit of the age move in 
oocert. " The time was when in Italy the word vtrtui meant 
(itb morality and valour " but, transposed into virtu^ it means 
liriquities and knicknacks. So also there was a time when 
^nce meant something more than an apotheosis of matter. 
^us the genius of an age means exactly the interest its denizens, 
ike in it. A vitiated taste, in a morbid sympathy, may mistake 
Idealii, aitjb, " Wben tu me livei] (bo tree, wben to nit! uing Ibo 
11 of lliH fauiitaiii ; wbtiD Tram the ecbo ul' my life the xoullesa ilsell took 
. ' In tbe iileals and tbe life Ibe two exiBlenceB uoite lu the crowning (etult 
betad nrl ; tlia lUe j'iekling tbe niateciub Ibrough wbiob Uik idenl accompliabed 
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fcicntific imaginingii and their am%ci\ucni hypothefei fof %ounA 
deduction f, and vicimu lubtletici for nound moralizing^ $ tboie 
health V at the core will not be corrupted by meretricious inter' 
prcution*, however much they be the fafhion of the day, and may 
be likened to the philosopher, who, when called upon to observe an 
cnormrnif creature crawlini^ on the surface or the nunm^ dis* 
pelled the illusion by shcmrmg it was induced by a blue bocde 
fly lubricating itself on the surface of the lens. 

In all we think, in all we feel, there is a needed £iith in a 
something not vet in experience, involving an archetype in a some* 
thing higher tnan our thought, and yd beyond all znaiyzUion in 
thought, hidden in shadows unpierced, but which notwithstand* 
ing, culminates in the illimitable and the unknown* Faith i$ 
the destiny of man, without which neither science nor philosophy 
could 01 be 'f h is ^ the twinkling of that sacred particle afnre 
which does not confine its light and its warmth to the altar on 
which it ^(fw*/' No theory the mind can devise can exkt 
without faith ^ it toeing that restless, productive, vivifying, tndis' 
pcmMc principle which is the support of our reason* What is the 
belief in the potence of matter, tne fortuitous concourse ot atooif* 
the materiality of the mind, and the omnipotence of physical 
force, but faith in unproved dogmas ? It is a perversion bffsuA 
when it embitters itself into intolerance. The most intderant, 
perhaps, are those who have an intense faith in the wisdom of 
of their own irreligionJ Whatever a man be. whether politiciaii, 
exprimentali^t, poet, or cobbler, if he exclusively cultivates that 
calling, he Incomes as narrow-minded and bigoted as the 
Chinaman who, when mafming the world, represented dir 
Cclcf>tial empire with all its Tartar villages in full detail, and^ 
without that limits characterized the rest of the world as wibb 
and deserts, peopled \yy barbarians* ^^ Strike from mankind the 
principle of faith, and men would have no more history than a 
tliKk of sheep*' IHulwcr), 

The great thing of all is to know on which side we stand, and 
where. It is im|)ossible to predicate a Deity without a Fro- 
vidence, an4 it is equally impossible to predicate a Providence with' 
out an immortality of spirit* The assumption of pseudo^scienceif 
that there is no God, or if there be, that He is undenumstmUc/ 

* Ati4in(fftf wHU »!%nuMii$ irmty, myn, '* Umi tlM» MMikHtf in ulMim WMli h$ 
f^tamtfi irttm i\m n\m)f\i iium^i ¥iUk^ mmmn Ut $^i$m tmi of tftw imprudmt fmmm 

(h 
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of mif(Um, Htti mt it Uf ihni itunM^on U ^ay^nUsA wfib •« rnoeb 
r^mittnUon, wratlf nn4 InAif^miUm, im H ifm matiiy o( imwikiiid 

* JnaM imynj ** To 6mmHmUni0 O^* •xUImmw woald fev to point o«t a y 
in mwm at Jlto «sbt«fie«^ whmnlhf OttA w<mld H mido a diP|NNi4MiMii|;* 
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mthinkable ; hence that it is impossible to predicate a Pro- 
piidence on the face of phenomena; and as matter is the only 
•isting fact, there can be no immortality for man as a sentient 
'^ty i but if there be a God, a Providence^ and an immortalHy of 
irit,^ then, as " this world is a school for the education, not of a 
mlty, but of a man," it follows that the only true culture is that 
fthe mind, it! culture, in the immortality of spirit, being the pre- 
paration fer an eternity. 

AU thirst for an immortality. The scientific name it fame,' 
thus seeking in the evanescent the abiding ; thereby the spirit or 
essence of man, wherein alone the immortal principle can reside, 
Ibecomes dependent on a fading or failing memory. There are 
^lose who, in a truer wisdom, lind an immortality in unending 
progress, and thereby lift their ideal — virtue and wisdom, " fur- 
ther and further from the breath of man, nearer and nearer to 
fte smile of God." The renown of the sage rarely lives in tra- 
Ifibon, and but for the power of picturing thoughts in bierogly- 
(hics, would find no world echo. The material, ruling the 
thought, obliterates the ideal, and ends in the nothingness of its 
(nrn creation. With wisdom and hope as the ruling impulses, 
9wre were on earth peace and good will. Man in his dual con- . 
Ution unites in himself the perceptive and conceptive : the per- 
Bqnive bears through life, the ancestral taint of the organic 
■ nt; the conceptive finds its ideal even in a chaos of worlds. 
c materialistic thought is met the heterogeneous and chaotic. 
c ideal thought the homogeneous and intelligent. When man 
iakes the ideal for the material, what is the gain i He leaves 
; behind, yet does not attain to certainty. 
■ Belween two worlds liic hovers like a star — 

"Twiit night and morn upon the horizon's verge ; 
How little do we know thai which we are ! 

How less what we may be I The eternal surge 

Of time and tide rolls on and bears atar our bubbles" {^Byron). 

Man in Ibe onl; senite "In which philusa|ibf can oiDjiloy \bo word U aaptt- 

kl." Sir WiillDm Uflmllliin larmeil Jricohi"Uie piQua aiiil pro/ound,'' who 

" VPilll u fGllcitons boldneag, that it la the au|K!matural in man which reveala 

■ lbs Out] whom nature coneeala." " Mere nnture doiu notlniveal a Deity to 

tt berahlldieti an cannot conceiie the iDpeinatuml. Shu Jueiinot reveal Hlin 

Ur and the roiie, to the elephiint and to the math.'' (Bolwer). There ia no 

arer may be the lymbol, whplher Iwrrowod from nature, or whether it bo 

lol^jectiiplj pnwenled, which docs not givu the expretsioii of an idea be - 

iTnal Mtare, [n which tbpre ia nut *iime crenlloll whlab in not found In 

lOd which does not ujipenl to aeutimenti which would still eidat in the 

|I tbrlne oF nisn's being, eien if eleninl nnture were analhflated and man 

a (pint in n uniTcme oiKpiril (ride Vaclaniami, p, 1 14). 

' " In Lire worth living for :-" (XIX Ceaiury, Sept., IH77}, quoting 

jmarkj, "in these remarkable re rsea wa bale the whole gospel of 

M U i< now preached to ui, i-reaeDled in ud Impasaioned epitome." 
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ULTIMATE CONCEPTIONS. 

CHAP. I. 

s 
The Atomic Theory. — The Doctrike of Proportion.— 

Berkeley's Hypothesis. 

The atom and molecule are necessaries in scientific disqui- 
sitions and are asserted to be existing and ponderable, although 
analysis has never disclosed them. That all substances are par- 
ticled is undoubted, and that, matter exists as the basis of objec- ' 
tive phenomena, but in its primordial or ultimate element it has 
neither impenetrability nor substantial form} Berkeley said matter 
existed only as it existed in the consciousness of the per- 
ceiver, and that unless perceived, to the particular perception 
it had no existence, but, withal, it continually existed in the 
great consciousness which permeates, pervades and' surveys all 
things, i.e. in that consciousness which perceived its existence and by 
whose conception it became what it is^ — positive to sensation, but 
negative to the conception which can conceive its ultimate. The 
particle, as an atom, appears to be capable of dissolution, but is 
not capable of infinite division, and yet it is assumed to have both 
weight and dimensions. Water containing a resin in solution, 
reflected on the screen, under an enlarging microscopic power of 
'250,000,000 (15,000 diameters), has neither speck, film, nor 
mote, the spectrum is that of distilled water. If matter were the 
indurate substance some physicists pronounce it to be, the atom 
by such an experiment, if existing, must have been detected. 
When Thomson^s infinitesimal weights and dimensions are 
reached the infirmities of the original proposition still exist. By 
sensation alone the objective material is perceived ; that which is 

1 Graham wai^ of opinion, that the various elementary substances, now recognised 
as matter, may possess one and the same ultimate or atomic molecule existing ia 
different conditions of movement. Were this ultimate form at rest its uniformity 
would be perfect; but it always possesses motion, due to a primordial impulse, and 
as the differences in the amount of this motion occasion differences of volame, 
matter only differs in being lighter or denser matter {Graham*s Researches), 
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not perceived by sensation, if it exists, exists only in its primate, 
and then^ so far as sensation is concerned, it is non-existing. 
That a unit exists it is easy to conceive and that in it is the 
potence of phenomena,^ hence it would contain vitality, force, 
and form, and would as a fact be the unit of life. Research is at 
fault, and we should be content to say that possibly the ultimate of 
matter is some amorphous imponderable principle which by 
an interior action is objectively presented.^ 

Anaxagoras propounded that the ultimate atoms of every sub- 
stance were the same as the substance itself. The theory of 
Leucippus of Abdera, was adopted by Democritus and Epicurus, 
who, it may be said, were the founders of the atomic theory.^ 
According to them Matter and Space alone exist, infinite and 
unbounded, and have existed from all eternity, and enter into the 
combinations of all forms, but have no common property, the 
sdid particles being matter, the interstices space. Anterior to the 
projection of the universe, space and matter existed uncombined, 
ultimate space existing as a perfect void. The ultimate of matter 
consists of atoms so small that the corpuscules of light, heat and 
vapour, are compounds of them, and so solid that they can neither 
be abraded nor broken, and vary in shape, as round, square, 
pointed, and jagged, each form possessing an intrinsic power of 
motion. Democritus held that the motion was perpetual and of 

^ Lehrbnch says, " if atoms can neither be measared nor weighed it is plain in 
tile hjpotiietlcal assumption of determinate atomic weights we have nothing to 
fride OS bat specalative reflection." Pouchet says, " the atomic system of Leacippns 
aad Epicnnu, defended by Descartes and Gassendi, is overthrown. Leibnitz defined 
IB atoin '' to be a simple substance which bad neither figure nor extent, nor capacity 
of dhrisioD." Clark Maxwell observes, " that which has neither figure nor extent 
cuibave no existence." Thomson (\Vm.) say.^, <^ the assumption of atoms can 
QplaiD DO property of a body which bad not been previously attributed to the atoms 
tenelves." ^* If an atom admits change of form and altered relations where is its 
sitj? It cannot slide upon itself, and if it would admit of partition it would not 
ke an atom." Balfour Stewart says, << a simple elementary atom is probably a state 
<>f ceaseless activity and change of form, but nevertheless always the same." 

'By a delicate test it is shown that the iron core of the electro- magnet was 
iMieased in length by magnetization. When the magnetizing force was removed, the 
inn returned to its former dimensions (A. and T. Gray, Nat., vol. xviii, p. 329). 
Tliis appears to prove that the magnetic force resides in the particles of the iron, — 
litent-HBctive only when excited. 

' The poem of Lucretius embodies the atomic theory. Dugald Stewart speak- 
iig of the poem of Lucretius, says, ** Its sublimity will be found to depend 
<itiedy on those passages where he denies the intemperance of the gods in the 
government of the world : in the lively images which he indirectly presents 

tohia readers of the attributes against which he reasons The sublimest 

teriptioDs of Almighty power forming a part of his argument against Omnipo- 
taoe." ( On Sublimity, Essay 2). Bulwer a.sks, '^ Could any one reading the poem 
eaoeeive tbat these harmonious lines could be strung together by a fortuitous con- 
Cvienee ? and follows it not as a corollary' of common sense tbat if a poem cannot 
ke written without a poet, the universe cannot be created without a Creator ? 
{CmOmuana, p. 19). 



1 60 Lucretius. 

two kinds, a descending motion and an abounding motion, occa- 
sioned by their collision and clash. To these motions Epicurus 
added a third, by which an oblique or circumlinear motion was 
engendered. These motions induced the coUision of the atoms, 
which flying in every conceivable direction adhered by their 
jagged points ; the interstices between them becoming filled with 
other atoms, masses resulted, in figure globular, square, or 
oval ; when closely compacted they produced solids, when lax of 
texture, water or vapour, and by their agglomerations a world 
grew into form, which was perpetually sustained by douds of 
atoms rushing with inconceivable velocity into the interstices left 
unfilled through others flying off. They held that the only 
eternity and immutability were the elementary atoms, that the com- 
pound forms of matter were always decomposing and resolving 
into their original corpuscules, and in this manner the world will 
perish. It had a beginning and will have an end, and when re- 
solved into its original atoms, a new world will arise from its 
ruins. This theory, with various modifications, kept possession of 
the philosophical thought of Greece, and is insisted on by 9ome in 
the present time.^ 

^ The poem of Lncretias is the basis of the material dream ** the potenoe of 
matter.*' He concluded that atoms are indivisible bodies, and must be perfectly solid. 
He inpngned the idea of Heraclitus that all things were formed from fire, and of 
others, that they were formed of air, earth, or water, or were of a binary combi- 
nation ; and that also of Empedocles, who taught all natural substances were pro- 
duced from the joint union of fire, earth, air, and water. He (Lucretius) supposed, 
that the atoms of matter, by variations in combination, produced all the objects of na» 
ture, animate and inanimate, and llustrates his idea by showing that the endless array 
of words, meanings, and sounds, are but combinations of letters. He believed in the^ 
eternity of matter, denying its creation or destructibilit}- and asks, if everything 
which disappears through age or decay is actually annihilated, whence is the renewal 
of animal or vegetable life ? and how do rivers continue to flow ? *' « Nothing 
really perishes, nature producing new forms of matter from the materials of those 
which apparently have been destroyed.'* Some philosophers of Lucretina's time 
were of opinion, to which he was opposed, that there exists a universal law of gravi- 
tation, by which all bodies tend towards the centre of the earth as the centre of 
the universe, and that in consequence, the bodies of those animals which inhabit 
the opposite^ or as it were, the inferior surface of the earth, are no more capable of 
falling into the sky which surrounds them than the animals inhabiting our side are 
capable of rising into the sky above them ; they also held that when it is day on the 
opposite side it is night with us (lib. i, 1051 0065). He seems to have had no idea of 
the character of positive gravity, yet of specific gravity he gives a true explanation^ 
*'that the heaviest bodies have most matter and have fewer pores.'* He says, 
these pores exist not only in wool and similar bodies, but in those hard and com- 
pact, and instances the percolation of water through the roofs of caverns, and the 
transmission of food both in animals and plants to their extreme limbs and branches. 
Light he conceived to be a subtle matter which from its tenuity is capable of an 
inconceivably swift motion. That colour cannot exist without light, and is not 
iiberent in bodies but produced by the direction in which the light impinges on 
tbem or on the eye of the perceiv«r» and ar^^es colour doe.s uot belong to the con- 
stitaent parts of bodies, for when thej vre t^diuce^ V^ tcvvcvmVa ^^ws^^dsi^ the colour 
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The atomic theory is sometimes called the doctrine of chemical 
proportion. The earliest illustrations appear to be those of 
WenzeU (1777), who showed when two neutral salts decom- 
posed each other the resulting compound was neutral. Dr. 
Bryan Higgins (1786) held elastic fluids unite with each other 
in definite proportion only. W. Higgins, relative and pupil of 
the Dr., propounded the same views, and mentions various com- 
pounds of azote, azote and oxygen as combining in varying num- 
bers of atoms. His idea of the atomic composition of water is that 
erf science. Neither of the Higginses, Davy says, attempted to 
express in numbers the quantities in which the atoms combine. 
Richter endeavoured to determine the capacity or saturation of 
each acid and its base, and to indicate by number the weight of 
the mutual saturations. Proust attempted an accurate analysis of 
metallic oxides. He found metals unite with determinate propor- 
tions of oxygen, and with sulphur, and that the proportions might 
be designated by figures. Dal ton, of Manchester (1803), laid 
down clearly and numerically the doctrine of multiples, and en- 
deavoured to express by simple numbers the weights of all bodies 
then known as elementary.^ His general rule was that when 

ranisbe^ (lib. ii, 825-832), and employs terms which correctly expre^ the angles of 
incidenoe and of reflexion, and describes the effect of refraction in altering the line 
of direction of the rays of light (lib. i, 1051-1066). 

He sappofied heat to be a material substance, because it excites a specific sensation 
in animal bodies, and that the heat rays and light rays emitted from the san are 
duEtifict (lib. i, 299, 304, lib.v, 609-612), The soorces of heat were produced by 
rapid motion and friction, aud observing that a spring of water was periodically 
vanner in the night and colder in the day, he supposed the heat to be forced out by 
the compression occasioned by a diminution of temperature from the surrounding 
eartli into the water. (Had he said it was due to the relative temperature of the 
surrmmding air, he would have given the explanation of modern science.) He 
knew water could exist as an invisible vapour, and that constant exhalations arose 
from tbe iiea, and that in consequence of these exhalations the sea does not increase 
in qoantity by the constant influx of rivers and rain, a balance being thus preserved 
(lib. T, 381-394). Air he held to be a tangible and material substance, because 
of its Tiolence in storms (i, 272), and because it offers resistance to falling bodies 
(ii, 230) and is a receptacle or medium for conveying sounds and odours (iv, 
561-219). He notices the attraction of iron by the magnet, and supposed that 
frcND the magnet, as from all other bodies, minute and specific particles are con- 
tinoaDy emanating, and these emanations dissipated the air from the space inter* 
mediate between the magnet and the iron. As an illustration he instances the 
expeiimeot of a chain of iron rings, and as a reason sa^s, " a partial vacuum being 
tfaiM fonned the ring is impelled by the air on the other side of it, and adheres by 
an inrisible bond of union, and so in succession all tbe other rings are impelled, 
the adhesion being similar to that of glue to wood, mortar to stone, and dye to 
wool " (1706-1088). He had no belief in the gods, and writes of believers : 

''They saw the skies in constant order run. 

The varied seasons and the circling sun. 

Apparent rule, with unapparent cause. 

And thus they sought in gods the source ol\a?w&." — ^.\W1. 
* Simple t\ement:t, or elemeotary bodies are those subslaacea "vVvtYi «t\^\\M«'. ^** 
isQed ia deeompote. 
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only one combination of two bodies can be obtained, it must be 
presumed to be a binary one, unless a cause to the contrary is 
shown. Atoms of oxygen and hydrogen were suggested by him 
as units because both are found in water. 

According to the theory all composite forms consist of atoms 
in distinctly definite proportions. This generally is true, but to 
completely prove an hypothesis it should agree in each minute 
particular. This, the new system of chemistry, by almost infi- 
nitesimal divisions attempts to do, by making a molecule consist of 
one, two, or more, or even a hundred particles termed atoms. 
However great the merit of Dalton's theoiy, it was not until 
Wollaston published his memoirs on acids and tne synoptic scale of 
chemical equivalents that the theory was adopted ( lo 14). Berzelius 
(1808), in consequence of Richter's work, entered upon the investi- 
gation. Guy Lussac discovered important laws relative to gaseous 
bodies, as did also Avogadro, Charles, Marriotte and others. Prout 
(1815) observed the atomic weights of bodies to be the atomic 
weights of hydrogen by a whole number. Thomson adopted Prout's 
views, and added, if we except a few compounds into which a single 
or odd atom of hydrogen enters^ the weights are all multiples of 0*25 
or of two atoms of hydrogen. The experiments of Berzelius, con- 
firmed as they had been by the researches of Turner, threw doubts 
on the general propositions of Prout. Faraday proved by experiment 
that for a definite quantity of electricity an equally definite or 
constant quantity of water or other matter is decomposed, and 
that the electricity evolved by the decomposition of certain quan- 
tities of matter are alike. According to him the equivalent 
weights of bodies are simply those qualities of them which con- 
tain certain quantities of electricity, or adopting the atomic phrase- 
ology, the atoms of bodies which are equivalents to each other in their 
ordinary chemical character have equal quantities of electricity ass^-- 
dated with them. Physicists are not agreed on the atomic theory 
or its nomenclature. Dalton, Thomson, Henry, and Berzelius, 
adopted the atom, Wollaston and Turner equivalents, Humphrey 
Davy, Faraday, and Brande proportion or proportional. 

There are substances which, although composed of " the same 
elements and have the same chemical formula, the same vapour 
density, and specific gravity,'* yet present essentially different 
characteristics, termed isomeric bodies. They usually consist of 
few chemical elements. Carbon is usually, it may be said, always 
present, the other components being nitrogen, or oxygen, or hy- 
drogen ; some one or more of them are in ultimate and intricate 
mixture with carbon, the number of atoms united in a single 
molecule of the substance sometimes exceeding 100 (Cooke) • 
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" Leaving out of view the large mass of water which organized 
matter contains they consist almost exclusively of carbonaceous 
compounds." A great characteristic of carbon, on which the com- 
plexity and variety of its compounds depend, is the power its par- 
ticles display of combining among themselves to an extent which 
may be considered as almost infinite (ib). The discovery of the 
existence of these isomeric compounds is due to the inferences 
drawn by an anonymous writer from some experiments Henry made 
on the compounds of carbon and hydrogen. 

** To simplify is the true essence of philosophical explanation. Matter pur- 
sued into its last haunts no longer presents itself as one undivided stuff which 
can be treated as a continuqus substratum, absorbent of all number and dis- 
tinction, but as an infinite of discrete atoms, each of which might be although 
the rest were gone," implying that they are separable and comparable 
members of a genus. " The atomic doctrine, when pushed into a theory of 
organization extravagantly vitiates the first conditions of philosophical hypo- 
thesis" (Correlation of Forces),^ 

The aoctrine of definite proportion which led to the modem atomic theory 
presents difficulties when extended to all chemical combinations. In substances 
whose mutual chemical attraction are very feeble the relation fades away, and 
is sought to be recovered by applying separate and arbitrary multiples to 
different constituents." " Thus, 27 parts by weight of iron would combine 
with I a parts by weight of oxygen, and also 27 parts of iron will combine 
with io|^ of oxygen. If we retain the unit of iron we must subdivide the unit of 
oxyg^, and if we retain the unit of oxygen we must subdivide the unit of iron, 
or subdivide both by a new divisor." " What, then, becomes of the notion of 
the atom, or molecule, physically divided ?" " Numerous other substances, 
fall under a similar category." " Taking albumen, composed of carbon, 
hydrogen, nitrogen, oxygen, phosphorus, and sulphur, the difficulty is much 
g^reater; the case maybe extreme, but such cases test the hypothesis" {tb,) 

The compounds of carbon hydrogen, Sec, are the ingredients of 
the protoplasm. Cooke says, the chemist can collect them, 
manipulate, re-form, and trans-form them, but " has never suc- 
ceeded in forming a single organic cell, and the whole process of 
its growth and development is entirely beyond the range of his 
knowledge " [New Chem.), Still the wild dream is indulged in j 
for continuing he observes, he has " every reason to expect that 
in no distant future the chemist will be able to prepare in his 
laboratory both the material of which the cell is fashioned and 

1 Grove says, " chemical affinity, or the force by which dissimilar bodies tend to- 
unite and form compounds is a word ill chosen.'' Further, '* that chemical action 
may be regarded (vaguely, perhaps) as molecular attraction, or motion. Speaking of. 
tbeexplonion of gunpowder, he says, " It may be a question whether it is not rather 
a liberation of other forces existing in a static state of equilibrium, having been^ 
brought into such a state by previous chemical action, but at all events through tb&t 
mediitm of electricity chemical affinity may be directly and quantitatively divertodi 
into other modes of force " ( Correlation of Forces), 
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the various products with which it becomes filled during life'^ 

'' There must be something in the construction of matter, or in the forces 
which act on it, to account for the per saltum manner in which chemical com- 
binations take place, but the idea of atoms does not seem to account for it.*^ 
*' I cannot accept as an argument in favour of the atomic theory those com- 
binations made to support it by an arbitrary notation/* The conclusion of the 
paper on Chemical Affinity is as follows : — ^The licence taken ** in theoretical 
groupings deduced from this doctrine may produce confusion rather than 
simplicity, and are to the student an embarrassment rather than an assistance? 
(Grove.) 

Cooke, speaking of the new chemical formula, says : 

Our deductions are the expressions of theoretical conceptions, which we 
** cannot for a moment believe were realized in nature in the concrete forms 
our diagrams embody/' *' Theories are the only lights with which we can 
penetrate the obscurity of the unknown, and they are to be valued just so far 
as they illuminate our path. This ability to lead investigation is the only 
true test of any theory." The modem theory of molecular chemistry b the 
outgrowth of new discoveries. Although " the cause which determines the 
growth of organized beings is still a perfect mystery, we now know the 
materials of which they consist are subject to the same laws as mineral matter, 
and the complexity may be traced to the peculiar qualities of carbon." 

Molecules are still in the region of hypothesis. Though they 
and atoms are busily introduced into every scientific treatise, little 
is known of what they really are. Clerk Maxwell says, ''a mole- 
cule in hydrogen gas is identical with an atom'* (how widely the 
** new chemists " differ in their idea of a molecule is illustrated in 
every step of their theory), although indestructible, it is not a hard 
rigid body capable of internal movement, and " when excited emits 
rays the wave-lengths of which are the measure of the time of the 
vibration of the molecule.'* The objection to all molecular theories 
hitherto propounded is that none have presented a mathematical 
solution. The first may be stated to be attraction and repulsion. 
When the former preponderates the body is a solid ; when both 
are equal, i.e, in equilibrium, it is a fluid ; when the latter is in 
excess, gas results. This is Boscovitch's theory, the force foci 
presented in the guise of molecules. To the idea embodied by 
Boscovitch Faraday inclined. The second is that the atoms of 
matter are mutually attracted by a law analogous to gravitation, 
but surrounded by an atmosphere repulsive one of the other, in 
the same manner as are the particles of elastic fluids (in other 
words, polarization). From this theory it is said some mathe- 
matical deductions may be drawn in the shape of equations of 
equilibrium and of progressive and rotary motion, but from whence, 
by this theory is to result liquefaction and crystallization, 
is not shown. "Navier and Poisson, in their theories, show 
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what latitudes may be indulged in/* The third theory is the 
supposition of forces sufficiently powerful to prevent the impene- 
tration of solids by solids, but which are yet sufficiently strong to 
prevent their cohesion being destroyed without the application of 
great force, and yet are insensible to bodies at a minute distance 
from them. This theory also presents data for mathematical 
analysis of some sort, but the difficulty is relative to the definite 
integrals. These theories jointly point to force foci and polariza- 
tion. All we arrive at in the shape of a definition is the old 
theory of Democritus and Epicurus, that indivisible particles in 
their agglomerations builded the Universe. The conclusion of the 
theories of these philosophers is the peroration adopted by Clerk 
Maxwell, at Bradford, which excited such an ethical glow in the 
mind of a popular lecturer. There is no severance in principle, 
matter is created or uncreated ; if uncreated, it exists by its own 
energy, and all things and thoughts are of it, and is the Primal^ 
Uncreated cause. Matter is defined to be an inert mass composed 
of parts and moved by forces. Where in all this are we to find 
the motor fact ? What becomes of the philosophical axiom that 
"likes produce likes?'' A dilemma is presented only to be 
solved by Hume's doctrine of probabilities. 

To say there is no such thing as matter, originating from the 
supposed teaching of Berkeley excites a general sneer. Did he so 
teach ? Where, in his theory, is such teaching to be found ? 
His whole hypothesis is based on the notion of phenomenal 
objects existing in the mind — ideas. The theory is that matter 
has no existence, except as it is perceived by each particular 
mind ; but he maintains it always exists in the conscious mind of 
God. Hume asserts Berkeley's arguments (though otherwise in- 
tended) are in reality merely sceptical, for they admit of no 
answer, and produce no conviction" [Essays^ vol. ii, p. 224). 
Fraser (Berkeley's editor) says, " The present existence of some- 
thing implies the internal existence of mind. If something must 
exist eternally, being as such involves mind. Berkeley's Natural 
theology is grounded on the very existence of sensible things, 
apart from all marks of design." " His whole argument respecting 
God is an a priori assumption.'^ His theory of vision is accepted 
by science, but was denied by Petersfield, who contended the 
distance of visual objects depends not on custom and experience,^ 
but on original connate and immutable law, to which mind has 
been subjected from the time it first entered into our bodies^ 
The power to judge distances is an educated quality. Helm- 
holtz holds this theory, but Tyndall holds an opposite view, based 
on facts supplied by Lady Annerly in her observations on newl^ 
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hatched chickens.^ Condillac suggests we gradually learn to 
hear, see, smelly taste, and touch. Erasmus Darwin was of the 
«ame opinion. The senses may be perfected by a reasoned com- 
parison, but the potence appears to be innate. Malbranche's 
proposition, that a man blind from birth ceasing to be blind could 
not distinguish between a cube and a sphere, shows only that par- 
ticular conditions, /. e, ideas of things, are acquired by experience, 
and that the senses are the avenues by which experiences are 
realized. 

Berkeley's theories : 

Light, heat, colour, figures, cold, extension, are so many notions, sensations, 
ideas, or expressions on the senses, and cannot be divided even in thought. 
"When the scent of a rose is suggested the rose is suggested, because it is 
impossible to conceive in thought any object distinct from the perception of it. 
If they be not perceived, or do not exist in my mind, or in that of another 
'Created spirit, they have no existence, or they subsist in the mind of some 
eternal spirit. Matter is only the unknown support of unknown qualities. 
'Qualities are only sensations or ideas, and exist only in the mind perceiving 
.them. 

The terms of language convey ideas often contrary to the true philosophy of 
-the thing. We say the sun rises and sets ; these appearances are but the effects of 
the world turning on its axis. There is in language an exoteric and an esoteric 
mind. Before we argue on the philosophy of effect it is quite necessary the 
meaning of language should be understood. Thus, fire bums is an exoteric 
thought 5 esoteric, as the vibration of particles, but whether the exoteric or the 
esoteric meaning is resorted to it is only an effect. " Difficulties are occasioned 
by supposing a twofold existence in the objects of sense — one intelligible or 
in the mind, the other real and without the mind." The doubtfulness which 
bewilders and makes philosophy ridiculous vanishes if precise meanings are 
annexed to words, for unless there be a fixed meaning it is in vain to dispute 
about the existence of a thing. 

Things or being. The most general name of all comprehends two kinds 
■entirely distinct and heterogeneous, having nothing common but the name, as 
spirits, ideas, the former active, and indivisible, the latter inert and fleeting. 
We comprehend our own being by inward feeling, that of others by reason. 

The difference between natural philosophers and other men in regani to 
natural phenomena consists not in an exact knowledge, but in greater laige- 
ness of comprehension, whereby analogies, harmonies, and agreements are 
discovered in the works of nature ; the effects are explained and reduced to 
general use. 

Material vie^ws were first induced by men supposing that colour, figure, 
motion, and the sensible qualities or accidents existed without the desire of 
the mind. It seemed needful to suppose some substance in which it did 
•exist, as they could not be supposed to be self-existing; but when it was 
shown these qualities did not exist i/yithout the mind the substance was 
rstripped of its efficacy. The concurrent consent of mankind is adduced as 

1 Lady Annerly observed chickens batched by a hen. I have reared many 

hundred chickens. As a general rule the ben teaches them to peck . It is the exception 

^JlndiAe chick pecks withovt instruction. Of what chickens hatched in an incubator 

would do, I have no experience {mde nolel,ip.^^'). Gi«\fttvf^ %*^«XaQ\iear8 to supply 

tbe needed evidence. 
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an argument for the existence of matter, as if it were the immediate cause 
of their sensations j but this is only a proof how men impose on themselves, 
and arises from their perceiving ideas of which they knew they were not 
the authors, and led to the supposition that the objects of perception existed 
without the action of the mind. The knowledge of nature is the sequence of 
a succession of ideas, by which predications are made concerning ideas, which 
ideas are the perceptions of things, the things themselves being but embodied 
thoughts existing in consciousness. The finite comprehends the finite ; the 
spirit finite perceives infinitude. The perception of ideas does not imply the 
relations of cause and effect, but is only a sign of the thing signified ; and 
matter is only an inert substance, by the presence of which ideas are excited in 
us, and is the increment of simple ideas. The divine will is the cause of the 
phenomena being constituted, combined, or substantiated. The mind is a 
necessity, because the object requires a percipient, and exists only as perceived 
and conceived by intelligence, sense perception being all real, and conception 
its imaginary existence. Mind thus has the place of locality and space. " The 
very existence of an unthinking being consists in its being perceived." 

Motion can only be relative. There must be two bodies, the positions of 
which are varied, yet one only may be moving. We conceive space in the 
exclusion of all bodies. Things must be the passive objects of a conscious 
mind, or be controlled by minds; or, if active objects, then by minds conscious 
of and capable of regulafing them. 

Matter is an inert, senseless substance, in which extension, figure, and 
motion subsist, but these qualities are only ideas existing in the mind. An 
idea can only be like another idea. It is possible substance can exist without 
the mind, but it must be known by sense and reason. By sense we know those 
things perceived by it, but it does not inform us that things exist without the 
mind. Because extension and form exist in the mind it does not follow that 
the mind is extended and figured, for they are qualities only proved in it in 
the way of idea. Thus words express things, not qualities incidental to them ; 
and how matter can operate on a spirit, or produce an idea in it, is what no 
philosophy explains. The connection of ideas does not explain cause and 
effect, but is only a sign of the thing signified. 

The whole visible universe consists of types, or signs, reflex. Man is a sort 
of organ played on by outward objects, " and as is the difference of textures 
and nerves, so are the motions and effects produced.'' 

Of free agency. The difficulty in such discussions is confounding things 
evidently distinct, as body and spirit, motion and volition, certainty with 
necessity, and in the supposition that man is not a free agent ; then pleading 
fiw freedom of thought and action. The only true notions we have of free 
agency or action is by reflecting on ourselves and the operations of our own 
minds. To unteach men their prejudices is a difficult task, but it has to be done 
before they can be taught truth. 

TfMf being nothing when abstracted from the succession of ideas in our own 
mhids, it follows that the duration of a finite spirit must be estimated by the 
number of ideas, or actions succeeding each other in the spirit or mind. It 
is the same with extension, motion, and other qualities; consider them fay 
themselves and they are lost. 

The power to recall ideas is but to will, and the idea arises in the imagina- 
tion ; but the ideas perceived by sense have not the same dependence upon 
wilL The ideas of sense are more distinct than those of the imagination, and 
lunre more steadiness, order, and coherence. The sensations are the laws of 
nature, which we learn by experience. The teacVvm^ \s tWt c^xXaJoi \^«a&"Wfc 
atteodcd by other ideas, which enable us to reguVatc omt a.ct\OTi% ^ot x^RfcXiC^^^ 
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of life, without which we should not know how to procure pleasure, or to avoid 
pain. It is by the discovery of the connection of ideas we arc enabled to act. 

Every phenomenal change requires a cause, which cause cannot be itself 
phenomenal. Visible ideas are the language which informs us of tangible ideas 
when we excite certain motions in our bodies. ** Sensible things are all im- 
mediately perceivable, and those things immediately perceivable are ideas 
which exist only in the mind." ** The brain, being only a sensitive thing, 
exists in the mind." " Things are imagined as truly in the mind as things 
which are perceived'* by the senses. " All that we know or perceive are our 
own ideas." If •* all ideas arc occasioned by an impression on the brain," it 
is an " idea imprinted on an idea, causing the same idea." This would be 
unintelligible. " The reality of sensible things exists in an absolute existence 
distinct from them ; being perceived, it follows sensible things must exist in 
the mind. The conclusion must be, not that they have no real existence, but 
as they depend on my thought and have an existence distinct from being 
perceived, there must be some mind wherein they exist." The mind does not 
create the thing, it perceives it, but to that mind it is an existence only whilst 
it is perceived or exists in idea ; but to be an existence it must exist in some mind 
by which it is always perceived. Philosophy attributes to sensible things " an 
absolute existence distinct from their being perceived by any mind whatever." 
** Is there no distinction between saying there is a God, and therefore he per- 
ceives all things, and in saying sensible things do really exist, and if tney 
really exist they arc necessarily peiceived by an Infinite mind ; therefore there 
is an Infinite or God ?" The distinction between the mind of man and that 
of God, the Finite and the Infinite, is that the Infinite always sees, the Finite 
only partially and at intervals. Man cannot conceive e'v en in thought alike 
holds to be true in fact, 

" By matter I suppose something which may be discovered by the reason 
and not by the senses." We have a congerie of sense ideas, or phenomena, 
presented to the different senses ; we perceive .some qualities and infer others 
which these suggest. 

That which Berkeley refers to as the supreme mind, Mill terms 
the permanent possibility of sensations ; Hume and Comte accept 
their orderly appearance, but prefer to be ignorant of the cause of 
that order,^ 

There are two states — the entypal or natural, the archetypal 
and eternal — existing from .everlasting in consciousness. Berkeley 
supposed himself to be subjected to influx from the Infinite mind. 

In the above digest the bishop has spoken for himself. It 
presents some prominent points of his theory. The words gene- 
rally are his, the ideas always. 

1 Byron, in relnlion to Berkeley's idea, Opentuff Canto XI, Don Juan, says: — 

When Bishop Berkeley Haiti, ** There was no matter, '* 

And proved it — •* 'twas no matter what he said." 

Brewster remarks, " The celehrnted and ingenious Bishop of Cloyne, Principles of 

Human Knowledge, denies, without any ceremony, the existence of any matter 

whatever.'* *'Thia deduction, however singular, was readily made from the theory of 

our perceptions laid down by Descartes and Locke, and at that time generally 

received in the world. According to that theory, we perceive nothing but ideas 

which are present in the mind and which havi; no dependence whatever upon 

external tbinp^s j «o that we have ivo efldeuce whatever of the existence of any- 

tiling oxteraul to our mind:)." 
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CHAP. II. 

Matter. — The Belfast Address. — The Birmingham 
Oration. — Heat, a Principle Conditioned. 

Vitality is the integer of life, an ultimate fact, and through the 
spontaneity of its action we have phenomena, moulded matter ;. 
but in the materialistic philosophy Matter, undesigned, becomes 
the parent " of all forms and qualities of life." ^ 

From time to time attempts have been made by Theologians, 
by addresses and treatises, to arrest the materialistic tendency of 
thought inculcated by the teachings of the science lecture- room. 
However eloquent the denunciations they have failed to effect 
the purpose intended, because the questions have not been 
unbiassedly argued, or because the arguments have been founded 
on a given. Authoritative dogma is effective when addressed to 
faith, but doubt can be suppressed alone by reasonings from aa. 
inevitable induction on or from proved antecedents. The mate- 
rialist starts with matter as his given; the theologian with a 
triune God and his attributes. 

The science professors (with rare exceptions) have been silent, 
or have covertly promulgated views according with those of ** the 
Belfast address'^ and " the Birmingham oration.'^ In Germany, 
when Haeckel's no God hypothesis was presented it was received 
with a shudder [Times' reporter). At Belfast, in an assembly of^ 
the representatives of the science of England " the address" was 
listened to, and its tenets accepted without protest. Whilst at 
Birmingham other ultra views, ingeniously and speciously pre- 

* Serious misconceptions, Jevons [Principles of Science) says, are entertained by 
some scientific men as to the logical value of our knowledge. He expresses a 
strong conviction that " the reign of law will prove to be an unverified 
hypothesis, the uniformity of nature an ambiguous expression, the certainty of 
our scientific inferences to a great extent a delusion. Science is of value while 
the conclusions are kept within the limits of the data on which they are founded. 
Our experience is of the most limited character, while our mental powers seem 
to fall infinitely short of the task of comprehending and explaining fully the 
nature of any object. I draw the conclusion that we must interpret the results 
of scientific method in the affirmative sense only. Ours must be a truly posi- 
tive philosophy, not that false negative philosophy which, building on a few 
material tacts, presumes to attest that it has compassed the bounds of 
existence, while it nevertheless ignores the most wT\c\ue^UOTv^\i\t "^VtxvwsNs.xvaw ^l-. 
the human mind and feelings'" (Dean of Manchester, i^i^y 
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sented, were greeted with applause by the scientific worthies of 
the Midland counties. The snare of words, with artistic mar- 
shallings and graces of elocution, are calculated to subvert the 
judgment for the moment, by giving an unreal gloss to hypotheses 
and the inductions derived from them. Examination may prove 
their fallacy, but in many cases the words do their intended work, 
as all men have not that character of doubt which excites reflec- 
tion. Tyndall, although extreme in his assumptions as to mate- 
rial consequents, sometimes doubts the soundness of his premiss. 
He says : " What baffles and bewilders me is that from the motions 
of these physical tremors {molecular hypothesis) things so utterly 
incongruous with them, as sensation, thought, and emotion, can 
be derived." ^ Matter being motionless unless moved by forces, 
** physical tremors'' are movements from without, inborn of vital 
energies. All science proves that the motions of matter arise 
through impulsions from without. This should suffice to disprove 
that matter, in any way, originates; matter assumes a more 
moderate role than that of creating. Pursuing the subject, we 
have the professor saying, "As far as the eye of science has 
hitherto ranged through nature, no intrusion of a purely creative 
power into any series of phenomena has ever been observed." If 
an intricate mechanism or a common jug be presented for inspec- 
tion, in them, no more than in nature, do we see the fact " of 
a purely creative power." We see the things in their perfected 
forms ; in the same way we see in nature perfected forms. In 
the mechanism and the jug we know an intelligent designer has 
been at work. Where is the distinction in principle between 
man's work and that of the intelligence to* which nature's work 
is due ? If materialism can only be supported by absurd sophisms, 
where are we to find a stable foundation for it ? If the utterances 
quoted be science^ well may it be said that science is but 
'^scientific (?) imagination." No thinker would dissent from the 
proposition ^' that it has been the vocation and triumph of science 
to disclose the method of nature ;" the objection is to those who, 
viewing the worked up materials, see in the material the causal fact. 
Even a materialist can be sentimental — emotional were perhaps the 
proper phrase. " Profoundly interesting, and indeed pathetic, are 
those attempts of the opening mind of man to appease its hunger 
for a cause." The emotional sneer may be answered by pitying 
the man who can urge that an effect has no antecedent cause. 

^ ** The faculties of the mind are outside the field of science, for we get our 
Jcjiowledge of them, not through the senses but by the retrospection of con- 
sdousness'' (Porter, Scienct and Re«ueIationV S^^ticet says, "that of the sub- 
stance of the mind nothing is or can be VxvovjTib^f ^vtTvctr 
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A paper is offered as an apology for the Bel&st address ( /^r^z^. Sci.^ 
p. 538, 2nd Series). The title is a misnomer, and proves to be 
the defence of a thinly disguised atheism. 

If Tyndall does not fear the charge of materialism, why does 
he so continuously struggle against it ? If he believes matter to 
be what he asserts it to be, why does he not rest his vindication 
on his propositions ? Darwin (about the best-abused man of the 
time) dFords an example ; unruffled by ''winds of doctrine," or 
the stormings of his assailants, he rests on the conviction that he 
has done his best to present in an intelligent form creation's facts. 
When the boundary of '' experimental evidence" is passed, that 
of imagination and sensationalism is usually entered upon. 
Nature is the measure of our perceptions. New problems 
are presented ; we look for the interpreter, he comes ; we 
have only the same old wares, newly polished. We turn to 
Nature, she is a true witness, she cannot lie, and will not be 
debauched. Endless and boundless in her resources, the oneness 
everywhere found — infinite diversity, the synchronous life of the 
mass serving innumerable ends, without preference, but with a 
forever existing emphasis. In her growths, decays, and recupe- 
rations, to the true seeker there is no room for imagination. 
Nothing appears to be final, all a rapid metamorphosis, the con- 
summation of a purpose, — the termination of phenomena in man. 

The literature of an age stamps the character of the age, and 
the lesson to be learned is that history, like all things dependent 
and finite, repeats herself. To instruct, a teacher should occupy 
the whole space between himself and his hearers, and draw from 
facts supported by evidences that induction which should pene- 
trate the sense of the crowd,^ in his strength aiding and helpings 
or the aim of his philosophy will become vague and indefinite. 
Bacon, as an aphorism, has — '^ Words are the counters of wise 
men, but the money of fools.'' 

Whether matter be the creator of nature, with mechanics and 
chemistry as its moulders and workers, or whether they be but 
the tools of nature, and matter the vehicle by which phenomena 

^ <' I have a strong impression that the better a discourse is as an oration the 
worse it is as a lecture. The flow of the discourse carries you on without 
proper attention to its sense ; you drop a word, or a phrase, you lose the exact 
meaning for a moment, and while you strive to recover yourself the speaker 
has passed on to something else." ** Our way of looking at nature varies." The 
grreat business of a scientific teacher is to imprint the fundamental facts of 
science. ^* Every term used, or law enunciated, should afterwards call up 
vivid images" of that "which furnished the demonstration of the law,ot \3Rfc 
illustration of the terrn/^ *'tbe teacher endeavowring uot«>TwiODi \.o ^o^ "^ 
ihJng' to a learner as to make him see it himself" (^HdmVvoVtx^. 
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is disclosed, is the scientific contention of the time. If matter be 
that which Tyndall affirms it to be, in it we behold the creative 
principle, and the interval of time between now and that of 
Lucretius is swept away. If this position be but assumption and 
anarchism, matter then becomes the objective form of a sub- 
jective idea. 

The address delivered at Belfast (1874) may be said to be the 
initiation of the scientific materialism of the day. The utter- 
ances of convictions, though not in consonance with those of 
other men,who shall condemn ? A man should stand or fall by his 
own avowal, but when others arc used as cloaks for the opinions 
of an author, when works are misquoted, or misconstrued, sug- 
gesting views which their authors neither professed nor possessed ; 
though the argument presented be powerfully handled, however 
subtly the conclusion may be presented, doubt is awakened, and 
that doubt induces examination, and when the subject is divorced 
from subtleties and imageries the fact appears, either deformed and 
distorted, or shining in the simplicity of its truth, and by its own 
energy enforces conviction. An acquaintance with the works of 
Giordano Bruno and Gassendi would never brand them as mate- 
rialists ; nor from their works could it be conceived that either 
Goethe or Carlyle " rejected the conception of the relation of 
nature to its author."^ A comment rather than a criticism on 
parts of the address is here attempted. 

The contemplation of nature discloses that every physical fact 
displays energy and contrivance, hence an intelligence linked 
with a power sufficing to consummate all phenomena. When 
• Huxley asserts that ^* mind is the only certainty*^ and Tyndall 
discerns in matter ^^ the promise and potency of every form and quality 
of life (Times rep.), we have a conflict of opinion. John of 
Erigena, with whom Bruno concurred, said all things were 
created by intelligence, and to intelligence all things will return 
(vide Draper ^ Con, of Sci.), Materialists do not distinguish that 
mind and matter are distinct in principle ; that a vase and its 
contents are not the same ; that the vase can have one origination, 
its contents another, and yet be presented as a single object; 
hence arises the indiscriminating rubbish almost invariably found 
in materialistic treatises. 

When the material idea is reduced to a syllogism, we see the 
outcome. 

Matter, an inert mass, is affirmed by materialists to be indestruc- 
tible and eternal. 
^ The copy of the Belfast address c\\iottd \s tVvat of the 7th thousand 
(Longmans, i S 74) j the references to ipa^es are >a\acV.t\t^ xW-^ Vo^. 
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n matter fvroceeds all *^ farms. 2nd qtssdities aflifc,^ 

x, ^ farutc: matrcr^^ (Hume) — proooancei by ph j-Mciats to be 
-IS the crtztivt principle, 

»athdtan£ng this inductiioR, we are cocnpeHed to conclode 
le technics of nature are something more than material 
iC3. It may be said thb » a rdductifi ad ahiurdami 
y ifi ,' h^t not the less it remains the logic of the premiss. 
« surroanding us everywhere the xxx^icsi. of man in con- 
ith the technics of nature, and although aa far remored as 
ite from the infinite, bodi are the technics of intelligence, 
'aining purpose ami (fesfgn, 

ied are the opinions pronounced on the address, TTic 
king hail it as a searching analysis c^ science. I have 
it stigmatized as *^tbe froth on the tub,^ and as *^an 
•sxjsA sensationalrsm.^ If science be, as Huxley s;^s, 
'^d c^mm/m arjuie^'' many of the conclusions are illogical and 
id. To my mind it is what a law-pteader would term a 
re pregnant ; ne^ive indeed, for it is pregnant with 
g, an idle and at the same time a mischievous dream^ 
d on crittie hypotheses and ending in illusions. 
: atomic theory is dwelt upon, Lucretius is made to say, 
ire pursues her course in accordance with everlasting laws, 
is never interfering/^^ Giordano Bruno is thus citoi : 

ick with the problem of the generation and mamtenance of organisnra, 
J- pondering it, he eame to the conclasion that nature m her prodoc* 
t% not imitate the technics of man ; her procc^H is one of unravelling 
biding. The infinity of fomw under which matter appear"? were ooe 
up^m it by an external artificer ; by ir.^ own intrinsic force and rirtoe 
;.^ these forms forth. Matter i.-i not the mere naked iM^tj cafiachj 
philosopher; ha^e pictured her to be, but the universal mother who 
orth aii thing-i 3iA the trait f>i her own womb" ( la), 

T a diliscent search I fail to find that Giordano Bruno 
A.t>,) entertained the views imputed in the text. By T}rzpeT 
^jmfiict between Science and Rellghn) Bruno is cited in a 

f opposite view? 

nally,we are all -sprung from celestial <4eed j the father of all U the sam« 
wn which, when the beaotifbl Earth haa rtctvftd the liquid drops of 
►, she being rmpregnated, produces the rich crops and Joyous grovej* 
races of man j produces all the tribes at beasts, since she supplies them 
»d by means of which they all support their bodies ; on which account 
[astfy obtained the name of mother. That which fir-^t also arose from 
I, and that which was %cat down from the regions of the sky, the rt^um% 
►eefve when cxmtd back." — Lucretius (book H, 99S-1000) [fuuU 

it» i/vewtt^ Ctnversati&nsy he sayi, ^ We must believe that the universe 
'z^ askd that h is filled with self4uminous and opaqoe bodse;!^ mao^ ^ 
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In Tennemann's History of Philosophy^ by Morel, there is a 
notice of Bruno confirming Draper.^ Uberweg {History of Philo- 
sophy) has also a notice.^ 

them inhabited j that there is nothing above and around us but space and the 
stars. His meditations on these subjects had brought him to the conclusion 
that the views of Averroes were not far from truth, that there is an intellect 
which animates the universe, and of this intellect the visible world is only an 
emanation of manifestation originated and sustained by force derived from it, 
and were that force withdrawn all things would disappear 5 this ever-present 
and all-pervading intellect is God, who lives in all things, even such as seem 
not to live ; that everything is ready to become organized to burst into life. 
God is therefore the one sole cause of all things, the all in all (Conf, Set, and 

ReLf p. 179)- 

1 " God, the first principle, is that which all things are, or may be. He is 
one, but in Him all essences are comprehended. He is the substance also of 
all things, at the same time their cause (Final, Formal, Creative). Eternal 
without limit of duration (natura naturans). As the first efficient cause. He is 
also the Divine and Universal reason which has manifested itself in the fonn 
and fashion of the Universe. He is the soul of the Universe which permeates 
all things, and bestows upon them their forms and attributes. The end con- 
templated by this great cause is the perfection of all things, which consists in 
the real development of the various modifications of which the different parts 
of matter are susceptible. To be, to will, to have the power, and to produce, 
are identical with tne great universal principle. The Divinity, as the first and 
vital energy, has revealed himself from all eternity in an infinite variety of 
productions, yet continues always the same. Infinite, Immeasurable, Immove- 
able, and Unapproachable by any similitude. He is in all things and all things^ 
in Him, because by Him and in Him all things act and have their increase. 
He pervades the smallest portions of the Universe, as well as the infinite 
expanse ; He influences every atom of it, as well as the whole. It follows 
that all things are animated, all things are good, because all things proceeded 
from good" (Tennemann's Hist. PhiL, Morel, pp. 266-7). 

" The world in its external nature, as contaming the development of all 
things, is but a shadow of the supreme principle. Its element is matter, as 
regards \Ut\i formless y but identical with the primitive and eternal form, it 
developes out of itself all accidental form.'* ^^ By the multiplication of its own 
unity the first principle causes the production of multifarious beings, but at 
the same time that it is the source or species and individuals beyond all calcu- 
lation. It is itself unlimited and unconfined by number, measure, or relation f 
it remains always one and in every respect indivisible, at once infinitely great 
and infinitely little. Inasmuch as by it all things are animated, the universe 
may be represented as a living being, an immense and infinite animal, in which 
all things live and act in a thousand and a thousand different ways" (/^., p. 277), 

'^ As the material world is but a shadow and reflection of the first principle, 
so our knowledge altogether consists in the perfectness of similitudes and rela- 
tions 'y and as the first descending from its elevation produced, by multiplica- 
tion of itself, the infinite diversity of natural objects, so do we gradually acquire 
the notion of unity by combining the multifarious" (/^., p. 272). 

^. '' Bruno opposes a dualism of matter and form ; the form, moving cause, 

and end of organic beings are identical, not only with each other but sQso with 

the constituent matter of the organisms •, matter contains in herself the forms 

of things, and brings them forth from WitVm \itist\^. TVa f^ws\R?cAarj ^jarts of 
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Fhe quotatiom do not present Bnmo as a materialist. The 

m as being devdoped by nature is mocfa like the germ theory 

no«r presented. The views propounded bjr Bruno are Teij 

db the same as those of Jdrn of Erigena (John Scx»tus, Qtfa 

I*), who, Hennr Martyn, in his History ^ihe Drmdfy says was 

Kunk educated m an Irish monastery, wherein the traditions of 

Dniidical esotaic mysteries were preserved. JiArn Scotus was 

ply learned in these teachings, and to them were due both his 

oiogical and philosophical ideas, which mainly rest on the 

erred and admitted £ict that every living thing comes from 

lething which had previously liv«L^ On the authority of 

hot crxMt are dir m hrhma, or ni0oad:i. ^rhidi are to he eocEcxrired a.'i pcMiiti, 
ahMAareSj ooexSendcd, but ^hcrical; dbcy are at <CMKe piycbical and 
mL Tne vmiII i» a nooad ; it » oerrr attirt^ witlwMfr a bodjr. God is 
■Mnd of monadf ^ ht h> the mtmmMM , became aiJi tlui^ ate cxitnuX to 
) asd at the lanie ^me tlir tKoxmrnm^ niiice aJU tbi og<^ aie txtaaai to biiii« 
csQE^ tbe worlds to come fbrtb oot of HinMeHy not bf an aibitrary act of 
bisc bf an inner nstxxMy^ bence witboot compnlMon and hence alio 
r, Tbe worlds aie natnte leaiized; God f» natsiie working, God is 
9Dt in aim tbing« in Hke manner a* bnng tbe tbingiv that are, or hamty is 

Tbe iriMbile world, bong a world of li^ bas thtrefiyrt ncceMsriif emanated 
i«MBK: primordial exntenceand ihMtmitnct » God, «tbotv tbe originator 
osBKiftrrator of alL Wbate«rer we ^ee maintains itnelf as a rtisbue tbing 
igb fiwce derived from bim, and were that force witbdrawn it mtkit necei- 
r dl&taspear, £r%ena concerrei Deity as an nncea^iing participator in 
iKu ben^ it» prderrer, mainfainer^ and u^hMer, and in tbat r^pect 
lona^to tbe tool of tbe world &f tbe Grseks;, Tbe partsctuiar liu of 
ft&saiH » ihtTtimt a part of tbe gMseral exiitence, that //, of tbe mondane 

\£ ever there were a withdrawal of tbe maintaining power all things 
ntamt to tbe source from whence tbej i^^tnedf tb;U », tlMj mmt 
s to God. and be abiorbed in Him. AH rUih^ nature most tbos paf» 
hao tiks: intellect at ht^** ^ Tbe death of tbe flesh is the atti|Mces 
e renuititntioB of things and of a retom to their ancient conserratioii. 
nokJk revert back to tbe air in which tbej were bom and bf whicb 
men: fnainfained,and are beard no more^ and no man knows what bec o mes 
Bsn. In tbat fiflol abMyrption^ which a^er a tsme nn»t necesfiarilj come« 
vim be aHi in aO and nothing will exut bot Him alone/* ** I ctrnttrnfiau 
a» tbe beginnin g and came of all things ; all thii^ that are and tboie 
} have been, bot now are not, were created from Hinir and bf Him, and 
■L. I aliio riew Him as tbe end and intransgreMibk: term of aSl things 
. There is a £ooi€M fxmtxsmoa fA onirenal nature — two view% of 
e satnre, as origin and end, two aldo of tttraal nature, as cause and 
, Tbere is isotbii^ eternal but God. The retom of the Mxd tounireruu 
€t cs dcMgoaied bf Erigena as Theosis, or deiflcatioo. In tbe final 
ICO0B all remembrance fd its past e»itence is kwt^ (I>raper*s CtM^Sct^ 

H i ri »!■■,. speaking of lobn Scotm, iaj%, ** He regarded philotoplnr as a 
t of the ptinciplcs of'^aK things uid as imepaniMe from tnie r»igioo« 
loftrill a pbthnopbic iftfem (a reriied oeo^pbtoiiism), of which the 



176 Gassendi of the Address and of History. 

Lange, Gassendi, the priest, the gentleman, and the scholar, is 
delineated. The address will speak for itself. 

Gassendi, '^ having formally acknowledged God as the great first cause, he 
immediately dropped the idea, and applied the known laws of mechanics to 
atoms, deducing thence all vital phenomena. He defended Epicurus, and 
dwelt upon the purity both of his doctrine and of life. True he was a hesithen, 
but so was Aristotle. He assailed superstition and religion, and righdy, 
because he did not know the true religion. He thought that the gods nnther 
rewarded, nor punished, and adored them purely in consequence of their com- 
pleteness. Here we see, says Gassendi, the reverence of the child instead of the 
fear of the slave. The errors of Epicurus shall be corrected, the body of his 
truth retained \ and then Gassendi, as any other heathen might do, proceeds to 
build up the world, and all that therein is, of atoms and molecules. God, who 
created earth and water, plants and animals, produced in the first place a defi« 
nite number of atoms, which constituted the seed of all things. Then began 
that series of combinations and decompositions which goes on at present, and 
which will continue in future. The principle of every change resides in matter. 
In artificial productions the moving principle is different from the material 
worked upon, but in nature the agent works within, bein^ the roost active and 
mobile part of the material itself. Thus this bold ecclesiastic, without incurring 
the censure of the church or the world, continues to outstrip Mr. Darwin. 
The same cast of mind which caused him to detach the Creator from his 
universe, led him also to detach the soul from the body, though to the body he 
ascribes an influence so large as to render the soul almost unnecessary. The 
aberrations of reason were in his view an affair of the material brain. Mental 
disease is brain disease, but then the immortal reason sits apart, and cannot be 
touched by the disease. The errors of madness are errors of the instrument, 
not of the performer" (24-5). 

There are no inverted commas in the text. How much of 
this tirade belongs to Lange, and how much to the speaker, does 
not appear ; but this is clear, that the insinuation^ to whichever it 
may be due, is that Gassendi was a hypocrite and an infidel. 

Accepting the estimate of Gassendi's philosophy as it appears in 
the address we find the atomic theory with the idea and inception 
of a Creator, and that intellect or soul is not of the material body. 
The philosophy depicted soars above that material philosophy 
which is always attempting to degrade mind by making it a con- 
sequent of matter. He appears at the least to have distinguished 
that material substance was but the vehicle of effects, and was 
<:reated.^ 

foundation was the maxim that God is the essence of all things ; that from 
the plentitude ot His nature first causes, from which nature is begotten, are 
all derived from Him, and to Him ultimately return {primordiales causae ttatura 
naturans). 

* Gassendi was one of the most learned and eloquent of the writers and 

divines of his era (born 1592), an anatomist and an astronomer, and a vehement 

oppose r of the Aristotelian theory, tVvetv YYedovcivTv^ivvt in the schools, and gave 

his aid to its overthrow. " He was tVve fvist o\i%tT\w o^ \^t Vwxssv\. oil \^^^W<it 



The lifhical Glow. lyy 

To cftntlnn^ (p>, i^), fh^* UlfTi of Ois<eTJ<'l! fix en'ir.chtcf] *' U viUranflally fbc 
am< a-* fhaf r3cpTc*!W<1 by pff>{c%^,r Clerk \U799f\) ' (f{r?wlrorfI, r^;^;.. Artord- 
n^ fr> lv»frt "fh« af<'>rns, ;r I rmHer^fan^i arigh*', ar^ fhr- prxfareft matnialsy 
ffhfrh fV^rm-frf by fhi* skiii r^f fh,** hij(h^*f, j>rorliir^''t ir>y fbrir ^tib-v«'ji,f;-,r infcr- 
v^6n ;)tl fh.* pheT)OTn?r..'i» ^f fh^^ mafrrial world, fh,* fli^finf fl')V» )'>ffwfeT) 
rhem bnnsj, fb« one p^Kfula?*^?, fhe /*fh.«T infrr^ hi< fir-^t f?iip-^.' 'Mn hk 
Bwr.rtfirrurfW arflclf^ a< h.-; rail? fhc aV/rrn, i'roff'^i.or Maxw^li finrl-? (be ^»a,'*i* 
''>f an incJiirtKin whirb enab^-; bim fo ^ralf f>hii«'i<opA:' h'ivhf-?, ron^i<'l<frM 
marre^ibltf by Kanf, and fo fak.* fr»-- l^^vlrs, ^fi^p fro v. fh.-- af''nr»^ to their 
mak^r^ Arr^i^pfing h(^r.'- ^'^r- !.*.vl.^r^hip of Kar>f, i do-jV fh* IfvifimaAy of 

He c<'>n{inrie!^ : "But it i» impr>«^^iblc not t'-» feci the gihic glntF 
m'ch which the lectrjrc conclude^/* Thi5 conclusion i^ the con- 
t«p(.Y>n <>f ;t mechanical mcthr/1.* \*y what p<>ssiM?: proccs*. m^fraUy 

Mercury over fbc sun'* dlv-, prcvi^wi^ly ealrulafcH by K<^pier/* He ha^t '^i 
'/WtroK^^crsy poifb Devarfe^. fJaillef affribiifed fhs publirafior. of -^ fhc ^loiibfs * 
•'ijeaUdwy^ **bnf the miml of Oa^-^n/'fi app^-ar^ fo have \*rf^ superior . , f/'> 
»y.h palf ry mofhrcs,and fhc origin fA fhc work may be more jiufly refer rert f/* 
h< love of frufb/" The abbe rlK^rce; ttc.o^(WA\ the two fricnd'% I>evarfe>v 
iiirf C/a*M*nWi. 

He was " a man of imir.en-** learning," a {\t(\^^fx\ erjfm/ "'of whafever ha<'l 
he appearand*? of novelfy, an^'f wa< <fron^;y bla^'icd in f^'/ou^ of anti^juify,' 
'From f>em/'x"rifu^ anri Kpimrti^, who<ie opinirm^ were above all ofh^r^ m'>sf 
asily reronr.ilablc fo hi-; own 'V:i<^nfifte. infor»'.iafion, Oa^-vndi drew wharevcr 
»3«j well ffiK\XiAt(\ and rational in fhelr -^y^fern? fo form fhe ba^i? of hi^ own 
^iiowiphy." He " r<*sfored the dfi^trlne of at-'^rnx and a void^" and divided 
«r.fh De-^carre-* fhe empire of fhe Fr-nrh phJ;oN/'>phi''ai vKv>l. 

Th«! *^ syntaffma fhthi^fph't^x P.fUcure^', whirh foiio//ed "fi.-^ dt; 'y/Y/if," wa^^ 
kn affempt to rer/yn^frri/-t fhe system of Kpimru? o-i*r of e-ztant frac^menf ?, anf> 
'o grjve a romplefi* exp</*;tion of hi^ theory, 'f hi-i work l-d '' to a dowbr of the 
Hn^erlfy of hi-* relijfjoiK ^>eli/•f," but eTrentmiiy, howeyer, *'th-'- ir.jii^tire of thi=- 
t^alxunny red^rtin4e/i fo fhe disgrace of hi^ en^iou? fradiuvrs '' (died f^^jj- 
•*Tnc philosophic. m^'Werafion of Oa-^^erid; \a\ led fiayl^ tode;;^nafe hirn a^ a 
s**^!*^ , . . wh:/-.h, fo jiKlgc at leavt by ;. i wrifir.s^?, i* {i?■^^e in are.ordanre 
*ith fhc spirit of hi-? phiU>v*phy/' Uv the ^.-.i.ov>pfiirai ra<f of hi^ mind, a«. 
»iil a< by fhe amiable mrxlerafion of hi% r.-.a.-'^/'fer^ Oa<?^ndi wa^ on.* of the 
Hrijrhfcf c>rnamenf< of hi< age. " B^yle ha; jtiafly -ifyled him the greatest 
^i/ya'>phcr anvmsj ^.holar^, and the gr*ate^>t v^bolar among phiU>v>ph.*T-;. fli^ 
wwk* are di-tfingui^bed by fhe ^r^^u^\o\\\ arrang'-ment of fh.* idea.*, fhe 
;iKfn*»<* of hi* r*"ay/ning, fhe a^.i»feTt<*« of hi> rrifir.i^m, arwl the pr<*-eminent 
iucidity of V\^ %t^\f and diction '' ( F.n$^. P.nrjc.^ 7ol. vi, rol. \f '*.). 

' ll^;TT*lv»lt/, wlv* i-^ no mean authority on Oerman philo'V>phy and mefa- 
phy*!**-!, <ay*, " Kanf'< philc>^>pby of identify wa.< b*'>id. Jt started with the 
*yp'ithc=«i< fbaf not only spiritua* phenomena, but even the artuai snox'A — 
wtnre, that i'?, anW man — were the rc^filt.-* of an ar.f of thought on fhe y^n of 
* creative mirul^ ^imilar^ if wa> supp^'A^ed, in kind fo fh* human mind On 
fhi-* hyp*'/fh<*'?i'% if vemed p<'/?^i:/> for the h;iman mind, even without the 
fiide r*t" external expfrienre, fo thir.k ov<*r again the fhr>T*ght^ of fhc Creator to 
'^(iisrryver fhem by it< own inti»rior a/-.tivity.*' If H.*lmholfz be c/^rrf.tt in hi* 
^y<is, Kant appears t/> have "valed phil<'>v»phical height,*'* transcending 
*o«c of MaxweUH leap. 

•Maxwell tMta hw lecture a^ follow;: ''Natural tsui^i we know are at 
^^ Y»bieb tend to nwxlify^ if they do not at length destroy all the a(t«v^<^- 

\1 



178 A Capricious God ? 

or any question of them, can occur in this connection remains as 
a monument of the astuteness of its discoverer. Quoting Lange : 



**When the great thought of one God, acting as a unit upon the 
universe, has been seized, the connection of things in accordance with 
the law of cause and effect is not only thinkable, but it is a necessary con- 
sequence of the assumption ; for when I see ten thousand wheels in motion, 
and know or believe they are all driven by one, then I know that I have before 
me a mechanism, the action of every part of which is determined by the plan 
of the whole '* (23). 

" So much being assumed, it follows T may investigate the structure of that 
machine." ** In other words, were a capridoHi God at the circumference of 
every wheel and at the end of every lever, the action of the machine would be 
incalculable by any methods of science. But the action of all its parts being 
rigidly determined by their connexions and relations, and these being brought 
into play by a single self-acting driving wheel, then, though this last prime mover 
may elude me, I am still able to comprehend the machmery which sets it in 
motion (italics mine). We have here a conception of the relation of nature to 
its authors which seems perfectly acceptable to some minds, and perfectly 
intolerable to others. Newton and Boyle lived and worked happily under the 
influence of this conception. Goethe rejected it with vehemence, and the same 
repugnance to accepting it is manifest in Carlyle *' (14). 

Why it should be assumed that a capricious God is at "the 
circumference, &c./' does not appear, unless it be necessary for 
the lecturer's theory. Both Goethe and Carlyle are known by 
their voluminous writing ; do their works show the truthful- 
ness of the imputation ? Goethe, we learn from himself, was 
deeply tinctured with Spinozism.^ This alone would be a disproof 

ments and dimensions of the earth and the whole solar system. But though 
in the course of ages catastrophes have occurred and may yet occur in the 
heavens, though ancient systems may be dissolved and new systems may be 
developed out of their ruins, the molecules out of which these systems arc 
built — the foundation stones of the universe — remain unbroken and unworn." 
' Speaking of Spinoza, Goethe says: " I well remember what peace of mind 
and clearness of ideas came over me when I first turned over the posthumous 
writings of this remarkable man.*' " Our physical as well as our social life, 
manners, customs, worldly wisdom, philosopny, religion, and many accidental 
events, call upon us to Jeny oursel*ves,*^ " We are continually puttmg one pas- 
sion in the place of another — employments, inclinations, tastes, hobbies ; we try 
them all, only to exclaim at la«t, ail is vanity,'' Some " men convince them- 
selves of the external necessity, the immutable law, and seek to form to them- 
selves ideas which are incorruptible, nay, which the observation of the perish- 
able does not shake but rather confirms ; but since in this there is something 
superhuman, such persons are commonly esteemed inhuman, without God, 
without a world." 

" My confidence in Spinoza rested on the serene effect he wrought in me, 

and it only increased .... when I found Leibnitz himself did not escape 

the charge," nay, Boerhaave was supected of similar sentiments. The chief 

points I owe to Spinoza are, " Nature works after such eternal necessary divine 

Jaws that Deity Himself could alter nothing in them \ in this belief all men 

are unconsciously agreed. Think only Vvoyi ^ tv^itat^ ^VwvQmwtfwi >NVvQ.V%Wild 
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of a material bias. Spinoza saw God in all things. Dean Stanley 
says, he of all authors gives the clearest definition of God. In a 
reflective mind there is a deep sympathy with the illimitable all ; 
an inner chord is struck revealing the link-chain between man and 
his Maker. This is apparent in the thinkings of Goethe, and as 
for Carlyle, in the sonorous cadences of his text we seek in vain 
for the manifestation of this repugnance. 

There is something more than science in the economy and 
*' method of the world." Goethe " loved rather to consider 
Deity in, than beyond nature." We know only that of nature 
which observation discloses and find a harmonious relation of 
part with part, an absolute fitness of things^ displaying a purpose- 
ness which dispels entirely the idea of fortuitous accident. The 
ancients knew but little of the divisions of physical science, 
nothing of the infinitesimal divisions of substances, nor of amal- 
gamating principles. Water they knew as water, not as consti- 
tuted of gases which have their presence everywhere in nature ; 
not knowing these divisions, and not having surmised a law 
directing and governing, their formula was " the soul of the 
world." 

Had Goethe felt the repugnance attributed to him he would 
not have failed to express it, and never would have retained the 
friendship of the celebrities of his time, some of whom were 

intimate any degree of understanding, reason, or mere caprice, would instantly 
astonish and terrify us.*' ** When we see a man unreasonably opposing uni- 
vcrsal.y recognised moral laws against the interest of himself and otners," to be 
rid of our repugnance, we convert it into censure or detestation," and " we 
seek either in reality or thought to be free from such a man." "The con- 
trariety between reason and necessity Spinoza threw out in a strong light. I 
strangely enough applied it to my own being." 

** If a natural universal religion were to arise and a specially revealed one 
was to be developed from it " (He considered the country of the patriarchs was 
fittest for its display) j " even natural religion, even if it arose earlier in the 
human mind, there pertains to it much delicacy of sentiment, for it rests upon 
the conviction of a universal providence, which conducts the order of the 
world as a whole. A particular religion, revealed by heaven to this or that 
people, carries with it the belief of a special providence which the Divine 
Being vouchsafes to certain favoured men, &c. This taith seems to develope 
itself with difficulty from man's inward nature. It requires tradition, usage, 
and the warrant of a primitive time." " General natural religion . . requires 
no faith, for the persuasion that a great producing, regulating, and conducting 
being conceals himself, as it were, behind nature, to make himself compre- 
hensible to us — such conviction forces itself upon every one. Nay, if for a 
moment we let drop the thread which conducts us through life, it may be 
immediately and everywhere resumed." " It is different with special religion/* 
"This religion is founded on faith which must be ivumovw.ViVt vi \\ ^ONaSft^ 
not be utterly destroyed. Every doubt of sucVv a ttV\g[\oti \% iaXi\ \ft \vr 
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sharply detained by a theological bias.^ " The record of his life 
is the record of a sustained endeavour to solve a clearly perceived 
problem, to find the key to the mystery of existence, and to use 
it as the record of a success which may point the path and hold 
the lamp for all runners in the same great race.*' 

As a naturalist, preceding or contemporaneous with Oken,. 
he discerned the mystery of the skull's formation, and demon- 
strated that " in the plant, the eye or germinating point opens to 
a leaf, with the power of transforming a leaf into a radicle, stamen, 
pistil, petal, bract, sepal, or seed,"^ and yet, according to Tyndall, 
**he could not formulate distinct mechanical conceptions, he 
could not see the force of mechanical reasonings, and in regions 
where such reasoning reigns supreme he became a mere ignis 
fatuus to those who followed him." In collating the works of 
Carlyle^ the repugnance imputed to him eludes research. Could 

^ To quote the words in the Imperial Dictionary, signed A. W. J. N.^ 
" Kiopstock loved \\\m, Helder loved him, Wicland loved him, Schiller loved 
him. The cynic Mark, the fanatic Lavater, the savage Basedon, and the 
gentle Jean Paul, were similar only in their veneration and esteem." 

* The doctrine that the flowers and fruit of a plant are altered leaves was 
dimly apprehended by Linnaeus, initiated by Wolf, and independently enun- 
ciated by Goethe and the elder De Chandolle. When the nutritive organs of a 
plant are perfected it prepares for reproduction, the leaves become smaller, the 
flower stem shows itself and elongates, the flower buds follow, placed in the 
axial, or bracts, or as a small altered leaf. 

* The second essay in Past and Present is entitled ** The Ancient Monk," and 
is the history of a mediaeval abbot. " The great antique heart, how like a 
child's in its simplicity, like a man's in its earnest solemnity and depth! 
Heaven lies over him wheresoever he goes or stands on the earth, making earth 
a mystic temple to him, the earth's business all a kind of worship; glimpses of 
bright creatures flash in the bright sunlight ; angels yet hover, doing God's 
messages among men. That rainbow was set in the clouds by the hand of 
God ! Wonder, miracle, encompass the man ! he lives in an element of 
miracle, heaven's splendour above his head, hell's darkness beneath his feet, a 
great law of duty, nigh as these two infinitudes dwarfing all else, annihilating 
all else, making royal Richard small as peasant Sampson — smaller, if need be ! 
The imaginative faculties ; rude poetic ages ; the primaeval poetic element. 
Oh ! for God's sake, good reader, talk no more of all that. It was not a dillet- 
tantism, this abbot Sampson ; it was a reality, and it is one j the garment of 
it only is dead, the essence of it lives through all time and all eternity (Past 
and Present, chap, xv, peop. ed., p. loo). 

In another connection he says, " The universe has become a humbug to 
those apes who thought it one. There they sit and chatter to this hour ; only 
I believe every Sabbath there returns to them a bewildered half-consciousness, 
half-reminiscence, and they sit with their wizened, smoke-dried visages, and 
such an air of supreme tragicality as apes may, looking through those blinking 
smoke-bleared eyes of theirs into the wonderfulest universal smoky twilight 
and undecipherable disordered dusk .of tVvm^?., wholly an uncertainty, unintel- 
ligibility, they and it, and for a commcnt^ki^ tVvtitoiiVwt'asA ^^\^ -ml unmu- 
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the exquisite irony and banter in which he indulges be mistaken ? 
From his writings I gather he conceived God made the universe, 
that his work is the subject of a perpetual providence, and that 
he does not leave it as a clockmaker leaves a clock, to its own 
working.^ 

As the material philosophers construe,^ so it is said man 
governs in the world apparently on the assumption that there 
is neither God nor providence, or if there be a God, he is 
considered but as an isolated fact in his own creation, to be 
invoked when a special purpose of the invoker is to be 
served.^ Appeals are made by which superstitions may be 
enlisted for the furtherance of design^ neither divine in. concep- 
tion, nor human in action.^ Practically the providence of God 

sical chatter and mew — truest tragicallest humbug conceivable by the mind of 
man or ape. They made no use of their souls, and so they lost them. Their 
worship on the Sabbath now is to roost there, with unmusical screeches, and 
half remember that they had souls'* (//>., p. 131). 

* A special reference \a mude to cimpter v in Past and Present, In the work 
there ure four chapters v. Was tiie proleHSor aware that Past and Present it) a com- 
pilation of essays? 

2 ** For out of all this we call atheism comes so many other isms and falsities, 
each falsity with misery at its heels ! A soul is not like wind (spiri/us^ or breath) 
•contained within a capsule $ the Almighty Mak£R is not like a clockmaker 
that ottcCi in oU immemorial ages, halving made his horologue of a um^uerse, sits 
ever since and sees it go. Not at all. Hence comes atheism — come, as we say, 
many other isms, . . . sad root of all woes whatsoever ; for indeed no 
man ever saw the above said wind element enclosed in its capsule, and finds it 
at the bottom more deniable than conceivable. So, too, he finds, in spite of 
Bridgewater bequests, your clockmaker Almighty an entirely questionable, de- 
niable affair, and accordingly along with it much else ; alas, no one knows 
what and how much else ! for the taith in an invisible, unnameable, God-like 
present, everywhere, in all that we see, work, and suffer, is the essence of all 
faith whatsoever ; and that One denied, or, still worse, asserted with lips only 
and out of bound prayer-books only, what other thing remains believable ? 
That cant, well-ordered, is marketable cant, . . . the accursed, practicable 
quintescence of all sorts of unbclier* (1^., p. 127). 

3 Kant held " the ideas of free will, Immortality, and Divinity, derive their 
certainty from the practical lav^s of ethics" as <*a practical rational belief" 
(Tennemann). 

^ The quaintness of form which superstition sometimes takes appears in the 
followinpf narratives. 

Pere Bernardin (who saw the documents in the monastery of St. Anthony) pub- 
lished in the iVot^a bloresia (Lisbon 1T20) the records of a curious trial against 
the ants which infested the grounds of the monastery. He states the number of 
the ants had grown so prodigious that they stole the grain, invaded (he buttery, 
and worked so deeply into the ground as to threaten the foundations of the building. 
After trying all expedients to rid themselves of the viMitors, the monks in solemn 
conclave determined to cite them before the ecclesiastical tribunal. Accordingly 
advocates were appointed for the ants and the ecclesiastics. The advocates for the 
monks represented them as mendicants who led a sacrificing life In Qvd<it \.^ ^^^tK^-^s^ 
the l>eneflt8 of nASgion and morality, their sab»\alet\c«k Cl^^^tvWcv'?, ow \t'e«w'^ 
offerinffn exptfnded in the i^urchase of food, which the \\c\o\3A\xv«ftC\A*ViV6,vc«A^'<^^ 




is reduced to the exigency of self. Ail this is an obstructio 
culture, to the development of the true interest ot the race, and 
a subversion of reason. Thus the moral tone becomes that 
which best subserves the prosperity of nations — a morality founded 
on strategy — and thus in the omnipotency of self, history becomes 
a bitter satire. 

There is a peculiar idiosyncrasy observable in the address anJ 
the writings of the professor. God and matter appear as antago- 
nistic principles, and, generally, the men who associate the idea of 
God with the works of creation, as Goethe and Carlyle, arc accused 
of repugnance or are propounders of materialistic views. Bruno, 
such is the record of history, died because he would not deny his 
feith in his philosophy. Gassendi was the admiration of his class 
and of his time. IVl ax well wants logic because he connects God 
with his atoms. Kant is appealed to ^ the whole tenor of his 
writings shows his cosmogony is framed in the idea of an existing 
God. "He sought to substitute for the argument from desigaJ 
an argument upon the abstract possibility of things." In hihfl 
metaphysical elements, on an a priori analysis the elements which J 
constitute matter are by him explained '■'■ under the conceptionl 

tbu IjrelbrpN vete Ibreatened vcitb stnrvalion, and in conclusion demanilnl they 
■hould hv ileatrofnJ or baniahed. The advocnte Tor the nnU oontandeil that m 
pnnldence had created and endowed tbem witb Me they bod tbe ti^bt lo fUiU'iD 
tbemsetvea in wbalevcr way [bBir inatiDcls auggested, and that nlthou^tb insiznl&canl 
they luught man gTeat iteaant. Tbey showed fareslght in iirovldlng lor tbeir 
wonts, were charitable, nsslating each other In Iheir work, and held «lore( in 
common, were religioag, for tbey hnritid their dead, and showed de facto that the 
ants were (be original pueseoBois of the ground and the inonk» were the intruden, 
}'et be conceded tbo monkB bad b right to use ordinary mesng to preserve their 
eatables, but bad no rigbt to cite tUem (tbu anta) before a religiouB trlbonal. The 
jodge ruled the monks muat find and iirovide a suitable Seid in vbicb the anlit most 
take u|) tbeir abode and that they were to retire there, and no furtber molest the 
monks. The work of the monks forbade their retreat, whereas the anta could God 
nubslslence in any part of Ibe country without inconvenience to themMlvea and. 
damogo to others. The judgment we» plononncad In 1103, and proclaim "' "' 
Ults In due form. The sequel we do nut learn. 

A bnll, 1314, at Mola, by Quarles of Valois, was condemned (ot an 
endculed ; the |iarliament of Chandalner held the jad|;e bod no jurisdiction, ■ 
tba(, allbough the judgment was equitable, Ibe judges were incompetent. 

In I2UU a pig was condemned to be bamt at Fonlenay aux Roaei, for devonriu^l 
H child (AbbeleBouQ. In 1408, utYnudreuil, a pig was condemned to be hoBgN I 
lor killing a cbi Id in ibi cradle (Co urte pee). In 1624, on tbe Kolenberg, a cockv! ~ 
btirnt for baviiig laid an egg, lor eggti laid by a cock were supposed to hutch oi 
basilisks, half bird and half snake (Kurwr Boalib Ctaronlk, Joban. Gruat). I 
Uei.tbe Bishop of Macon solemnly excommunicated all the slnga infesting tl 
diocese. In 1 ISO, the BIsbop of Laou excommunicated the mice and caterpitla 
which did barm in the district. At Autun, 1490, (he vicars general anathf 

tbefliesaud blue bottles, enjoining tb» curates to repeat the curiae until ii , 

eRectual. In 1^1(1, the cnterpiilsrs were excommunicated by Ibe officials of Troya . 
Cbam^agae, the licars general adilsing the people to become better, rnend tb^ 
wfl waja, tail ubora all to pay the chuicli ftieVt 4awi B.lant« (CoiuleDted Upta ^" 
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of force, instead of the old traditional conception of solidity, im- 
penetrability &c." 

Martineau criticised the address (Manchester New College, 
Oct., 1874), and an effort is made to overwhelm him. After 
many comments of his own and attempts to prove that he 
(Tyndall) substantially gave utterance to the same idea as 
Du Bois Reymond at Leipzig, he says, '' Martineau's ardour 
moreover, renders him inaccurate, causing him to see discord 
between scientific men where nothing but harmony reigns/' It 
would be a pleasing fact to find this harmony, no doubt; we 
shall presently be told there is a harmonious relation between the 
ideas of Nageli, Haeckel, and Virchow, at Munich (1877). 
We are bid to think that Bruno and Gassendi were materialists, 
as well might the charge be made against many of the writers of 
the Bridgewater Treatises^ because they admit mechanics and 
chemistry as the methods of nature in the manifestation of design. 

To go back to Mr. Martineau. The observations of a reviewer 
in the ^ew York Tribune are cited with satisfaction : 

** The affluence of illustration (writes an able and sympathetic reviewer) in 
which Mr. Martineau delights often impairs the distinctness of his statements 
by diverting the attention of the reader from the essential (>oints of his disais- 
non to the beaut)r of his imagery, and thus diminishes the power of their 
conviirtion.** ** The excesses touched upon reach, far beyond the reader, to their 
primal seat and source in Mr. Martineau *s own mind, mixing together those 
things that ought to be kept apart, producing vagueness where precision is the 
one thing needful, poedc fervour where we require judicial calm, practical 
imBiimess where the strictest justice ought to be^^ (introduc, 2nd part, ¥rag» 
Sci.ed., 1876). 

If an ill-natured critic desired to comment on the writings of 
Professor Tyndall in the latter part of the above paragraph, he 
could not, with some additions, find words more aptly to hit his 
salient points, both as a writer and as a lecturer. If we may 
judge by later [productions, e,g. his contention with Dr. Bastian 
on the germ theory {XlXth Century^ 1878) — he appears to exact 
the greatest courtesy towards himself, but exercises none towards 
those who presume to differ with him. What Martineau meets 
with Bastian and others have met with. Leibnitz and Carlyle 
are more gentle in their canons of criticism.^ 

The verses of Goethe^s cited but imply he sees God in 

' Leibnitz sayd, '' When I err in my opinion of men, I prefer to err on the side 
of charity, and so, as regards their writings, I seek there what is worthy of praise 
irntber than of blume, for there are few books, or persons, whence I may not in 
•one form draw wisdom and instruction." 

Carlyle says, *' We are firm believers in the maxim that for all right jnd^ent 
of any man or thing, it is useful, nay essentlaX, to see Yi\s ^oodi ^^f^"^^^^ Xt^Vst.^ 
fftoBoaaciag oa bit bad (Essay, Goethe). 
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nature (24). Carlyle was an admirer of the Fragments of 
Novalis^ would he to whom the idea of God was '' repugnant" 
be so ? (The whole of them are ideal abstractions, vide Essays^ 
Nova/is,) A broad, manly, and healthy tone, is traceable 
throughout the essays, and hence it is inconceivable that any one 
who kat^l read them could have framed the imputation. They 
may be occasionally rugged, but they contain the teachings of 
a true thinker. Bishop Butler is parodied in a dialogue wherein 
the ideas are solely those of the speaker^ (no one who was ac- 
quaint ed with *' the Analogy*^ could mistake them). Had he lived 
in this day his readiness, reason, and thoroughness, would have 
dispelled the mists of materialism which cloud the scientific 
teachings of the time (Huxley). With the geologist and palae- 
ontologist he would have read '* the riddle of the rocks," and 
with Darwin have seen the acts of a Creator in the works of 
creation, and would have shown its '^ technics^' were those of 
intelligence, although he might have been puzzled what to make 
of the " Ink of History,'^ Darwin modelled a science from old world 
thoughts, aided by great and laborious researches. His observa- 
tions and inductions have given a new dressing to kosmic ideas ; 
or, as Max Mtiller says, " it is a new category, a^ new engine of 
thought, and if naturalists are proud to affix their names to new 
species they discover, Mr. Darwin may be prouder, for his name 
will remain affixed to a new idea, a new genus of thought'^ {Set, 
Lan.) Darwin does not escape : 

** Diminishing gradually the number of progenitors Mr. Darwin comes at 
length to one primordial form . . He quotes with satisfaction the words of a 
celebrated author and divine, who h^d gradually learned to see it is just as noble . 
a conception of the Deity to believe he created a few individual forms capable 
of development into other needful forms, as to believe he required a fresh act 
of creation to supply the voids caused by the action of his laws. What Mr. 
Darwin thinks of this view of the introduction of life I do not know.*' 

In his work. The Origin of Species^ he states his idea.^ The 
Professor continues : 

* It is evident the professor thinks highly of his material theory of mind, 
(31). He says, ** I can imagine the bishop thoughtful after hearing this argu- 
ment.** An acquaintance with the text of the ** Analogy ** would suggest 
the answer, corpus sanum^ mens sana^ which liberally interpreted might mean 
water cannot flow in broken conduits. 

^ '* Authors of the highest eminence seem to be fully satisfied with the view 
that each species has been independently created. To my mind it accords 
better with what we know of the lanus impressed on matter by the Creator, 
that the production and extinction and present inhabitants of tbe world should 
h^Yt been due to secondaiy causes like those determining the birth and death 
of the individual,'''' ** Judging from tYve \>a"?,t v;e rcvaq ^fv^V^^ Infer that not one 
living species will transmit its unakereOi Wkeivt^s. to a ^vsx-axvx. Wvwtvvj r ^*- Ks. 
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"The anthropomorphism, which it seemed his object was to set aside, is as. 
firmly associated with a few forms as the creation of a multitude. We need 
clearness and thoroughness here " (54). 

Clearness, certainly ; for when an accusation is made of 
*' anthropomorphism/' whether of " {^^ forms" or of " many,'' 
what are we to understand ? That these forms were all made in 
the likeness of God, for such is the meaning the word finds in 
Webster. There are but two views of nature, twist and turn them 
as we may. Spontaneity, this is denied ; or a Projector, as an 
intelligent designer; for this we must look elsewhere than in 
matter. We are asked : " Divorced from matter, where is life to 
be found ?" The answer is obvious. Life, as we know it — 
nowhere. But it does not follow, because our reasoning powers 
cannot pierce the arcanum of cause, that there is nothing but that 
tue perceive ! That life and matter are conjoined is true, but 
every thinking mind will demur when told.'' ^^ Every meal we 
eat and every cup we drink illustrates the mysterious control of 
mind by matter" (54).^ 

If Lucretius, in respect of the atomic theory of Democritus 
and Epicurus, cut the knot of the ideal atoms " by causing the 
atoms to move together by a kind of volition," it was that he saw 
from a fortuitous movement it was impossible the phenomena of 
nature could ensue. If there be volition, there is an addition to 
matter — a something infusing energies ; but if matter, " by its 
own intrinsic force,'' can generate will, it is that something of 
which there is no beyond.^ 

If matter be that which it is affirmed to be, vain are all teach- 
ings. All is the spontaneity of inaction. The great science of 
Harvey as to the circulation of the blood ;^ of Gilbert, that 

all living forms are the lineal descendants of those which lived before the 
Cambrian epoch, we may feel certain that the ordinary succession by genera- 
tion has never once been broken, and that no cataclysms have desolated the 
whole world." **Thus from the war of nature, from famine and death, the 
most exalted object we are capable of conceiving, the production of the higher 
animals directly follows. There is a grandeur in this <vie'w of life <with its 
server alpoiuers halving been originally breathed by the Creator into afenju forms y 
or into one / and that whilst this planet has gone cycling on according to the 
laws of gravity, from so simple a beginning endless forms, and most beautiful 
and most wonderful, have been and are being evolved " (6th ed. pp. 428-9). 

' What never was seen nor heuni of may yet be copceived ; nor is anything 
beyond the power of thought, except what Implies an abiulute contradiction *' 
{Ilume, vol. ii, p. 23). 

- Mulpighi taught " tola in minimis existit naiurUf nature exists entire in 
Je:ists," ** what is too small for the eye to detect we read in aggregates, what is too 
givat in their units." 

3 ♦* Harvey not satisfied with the external phenomena, or with the conjectures 
■(irawn from anatomy, laid bare the chest of u living iiu\nuvV, 'v\\«\)\ic.\»'\ \.\\«6 tsvqNawsa 
of the hearty and felt bow it hardened in contraction umV sotV;e\\e^ vvv (JAwaXAiVi. ^v* 
researches were followed up by Hales and Young, llurvey V\aOk uo\. xxxv^X^ix-aVa^a*^ "Ocv» 
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the earth is a magnet ; of Swedenborg, who, in a particle of 
magnetic iron, discerned the quality which would generate the 
spiral motion of the sun and the planets ; of Descartes, who saw 
in Gilbert's magnet, with it9 vortex, spiral motion and polarity, 
the leading thought that vortical motion is the secret of nature, 
which Linnaeus affirms is always like herself — Heat, Light, 
Electricity, Life, Intellect, Will, with their varied formula: and 
Consciousness ; the mobility of method, the large application of 
Kosmology, and all else of the great and the little, the sun and the 
sand grain, become mere perplexities or amusing riddles. 

All things are means to an end : heterogeneity merges into 
homogeneity, uniformity of action shows the ruling principle. 
Look at statistics — an accident, an enormity, an absurdity, a 
benefit, a prodigy in so many thousands, is always recurring, as 
if a calculator sat at the head of affairs repeating himself. We 
are all repetitions of that which has gone before, and yet with the 
uniformity there is variety and will. Will exists between the 
genesis and the ultimate, the beyond being crowned by an infinite 
reality y into this reality perception has no insight. 

Faraday says there is always '' a pusher and puller :" an 
authority, discerning in the methods of nature the purpose of 
an intelligent director.^ Attraction and repulsion — whence arc 
they ? Perception says they are the inherent facts of nature, 
and so they are ; but, beneath, conception finds an intelligent 
guidance, a law, a lawgiver. 

Hume says, " Were men led into the apprehension of invisible 
intelligent power by the contemplation of the works of nature, 
they could never possibly entertain any conception but of one 
single being who bestowed existence and order on this vast 
machine, and adjusted all its parts to one regular system.' 
Butler said, " Our organized bodies are no more parts of 
ourselves than any other matter around us." Why so i Because 
he conceived the intelligence of man alone was the man, 
and illustrates his idea by saying, ^^ we see with our eyes as 

return of the blood streHm by the veins. It was ref<erved for the reasoning of 
Young, founded on the calculations of Hales, to show that the return of the blood 
to the aorta was due to pressure, in the same way as its arterial flow, not to a vtf 
insita or some mysterious vital attraction " (Burdon Sanderson, Harvian Oration, 
1878.) 

^ Who ever learns, by argument, the ejiistence of invisible intellignnt power, 
must reason from the admirable contrivance of natural objects, and must suppoie 
the world to be the workmanship of that Divine being, the original cause of all 
things " (Hume, N, II. Ji., p. 3.5). 

' AH things in the universe are evidently of a piece. Everything is adjusted to 
everything. One design pTevavU tbiowv^U lUe whole. And this conformity leads the 
mind to acknowledge one authot ** (Hume, Dis. on Nut, B.elM>iA\V 
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lit with our glasses, an InteUigent factor beneath interpreting the 
Esult, and the like analogy may be concluded of all the senses," 

Nature selects, and material consequents follow. Forces are 
lets acting as units on masses ; presented as energies they compel 
Dncliisions — this is nature, the selection is but the working of 
Iw. No doubt Darwin drew heavily on credulity when he 
roposed his Theory of Pangenesis^ but what rearrangements in 
ie newness of hypothesis do not ? We are often startled by 
resentments which after- observations verify. A microscopic 
prm contains within itself a world of other germs. The motion 
f a planet is true of all other planets. The broad principle 
licited from facts shows the competence of force to bear the 
train imposed as regards divisibility and distribution,' Byreason- 
Ig on the fects we find the roots of life in the primordial germ, 
Rthin which is the richness and variety of phenomenal life ; 
Sd the perfected organism- — ^man. We must look behind the 
Brm to discover the impulse of his genesis. 
If matter controls mind (34), with the same logic it may be 
paid, because the steam-engine was constructed in accordance 
rith the relative laws of force, that therefore it was its own 
Ofistructor, It might be said Watt created its parts; certainly 
other experimental machinists have to do, created his tools^ 
J nature, not only adapts but creates the material she pos- 
Not all the "matter" in creation, without the intelli- 
ince of Watt, would have grown into a steam-engine. Helm- 
Itz says, " Whatever of the actions of intelligence we meet with 
ihe world of machines is due to the mind of the constructor." 
■ nature, unless there were an intelligence within or behind, 
Bie never would have been developed its forms, varieties, and 
zuties. 

In the work. The Glaciers of the Alps, our annotator derides 
le thought that the beauty of the world was made for man. 
btwithstanding Darwin's idea — probably no more than an 
ea — that creatures have an appreciation of colour and form, 
id are guided in the selection of their mates by this quality,* 



' Wallttce ilUsentu fmin Daiwin'a theory [bat the beaul; of (he males Is Tot the 
■le^ oelectloa, anil anawi^ra Hint colour ja a sign of vigour, noil Ibu nio»l vlgornus 
\t m «elwteil by the femoloK, or ba conquers bis xvnXt In her favour. " Coloiin 
-flnsd ot muJIfleil In HnlmnlK by nn(urnl ndBctlon for Tarious |)iirpDoi?s ; nhsauru or 
ooloiiri for colicr-alnieiil ) gaudy coleuri for a wnrning tbat the aiilniil It 
M eat, und no W not wortb killing'; gpucisl markings for eas^ ceco^nlUiQ'a.'n 
rt allentlon from vttal psrls " ( Trap, Nat). 
—'■ -^Panola tTB "gaudy" bitilu, und ao arBVil>6>WUiU-,gui«&\^l22!™li 
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\\ tilt*; wi.-n: provci], it would count for little a« a general (act) 
:o, tW.rtzy.AuWiv^ ir^i iriiptit ari'>ii, and on thi: assumption that orery- 
thiii;^ h;r> it^ inc, il ii rj|?htly ififcrrcil that the licauty »pread around 
in ohjf.-r.tivf: iificnoiticru wa^i intcndcr] to j:atifiry a mental finality. 
{ I'ide uipra^ not':, p. I 5 1 ). I O hcH: !»'; th//?:r; who by a reach f/f ideal 
\)\\\\\A\\vj i M\ i:N:vai«: th«: |ih':nrjnM:non info a work of an appre* 
^i.itiv: |irovidi:n<.r: th': lji:fri:r for fh'.-ni. A'^ our protov^r would 
lit: -.o iLtrnii/ually iruiff^ :'f I i;?i< al in f:xprc<i«iionf we may afk 
what h'j in«:aMs whi:n h<: lay^, '^ Nature lay« her beams is 
iniiiif." To what ':ri<:nrih(. fact do'.-*-, he refer as the basff of hif 
idi.-a r In th': alr-.':nrf: of i:/)>!anaf ion it is difficult to undentand 
whar 'M):arn-'/' in natiiii: d':y<:lo)i'; rh^• music '* to be heard by 
ni'iiral r.-ar:." 1/ fh«:r<: li': Mi/.h a f.iM it appears alone kri'^n tft I 
him i th':i <:hiP: iv«: m.iy hop': *:oon to iiave a choruA 'if dlt I 
-.pfi':i>:» lumiirif' ih': t.iti;'/: of thf: ;ramut in rythmic meaturcfi 
proii.thiy a (.':l'::tial \iAiiu*my adaptci to Addison's lines: 

• I'.: 'vt ':fi^;:ti;,'^ :i I'.t'-y .lijri'-, 
'J ti'- )i-jfi<l lti.il ni.i'i ij': i: fir.inr." 

VV'h-'f a fv:I<:;/raph':r aiid hi-i tool-., a; an anaj/igy, has to do witk 
ni'riit.il pn<:i»om':na, tiiih::, by ':howiji;f^ without com|M:tent con* 
diK rj/in no i/.-.uh rouid follow, i^i h'.-yond rne (30j« The wirct 
and impl<:m':nt-:, n':':d]f:i and inaj;^iif:t^, without an intclligtot 
<iir(:'.tion, v/oufd n«:v^r formulate an intclli;^cnt message. It iitbf 
'.ani': v/ith mind ; t\ii: lirain and tli': nc-rvc. are the conducting 
.ipp.itatii. Ijoth of '-.'.-n'.ation and of will. Cut the nerves, brw j 
til*: wif:., d'ijia;'n':ti/.<: t\u: n'icdie, a;jd rh'rri; would be no conduC' 
rion, y':t th': rlt-.t t(« al \yiW*:t I*; it ill l:xi':tin;.^ It is the same wick 
mihd, th': ( oiidnf tor , are merely auxillarit.-^. It is idle to info 
a dJJJnf.iion rw:' au -.^r, \i\ the one f.a':e, the o|ierator h without the 
ap|/ai.ifii\, and in the othet, the operat'^r and the apparatus aft 
v/ 1 thin, 'I he true poiiit-; are the elertricity and the mind. To 
i'»u\\i\r. thr: thim' v/jth the factr^r of the thin^r i^s to thr^nv aside 
:ill rule; of lo:o< id iriduetion. There i': no need to fchut our eye* 
to the \i\y"A':\y of tiie hrain {note 1, p. 44) or other organized 
lormation., they are all my-.terie-.. We may talk learnedly w 
t orpn'it.ule :, j'ernr., aiid ma'j^c'j of plaf:nia, hut we never gc^ 
ififo tfie interior hut. We know thetn to be vehicles thr/iugb 

l::-.l \,\ Wit'it tu.ttV iu:*^r \ o'lii:r 1 li.itUf-A \t\vU tUh) itU*$ \m UltUi^'i II* ^*i*i»\ tttt ftk* |/''' 
1 1,>- |>fi'.'»rLf '/,/!■• II M'lAfiifi:/ «)i«(i u1 lUt'. U' if.U tli lUt nui.tKni». T'otolir U 4a 
iri'i-'r-il III u:i '<-r ; it* <-«:<. r'-'t •Altf.lUt'.r in Um; iitii\rtn.r:ur.ti of iriort(«fiir ^ultmiatttx* »f 

1(1 fjiV'Kilerii:, «< hot )*-t «:i«« 'Arf*-']. 'f |i«;f«: i« .<o.fi«- IjA* tlfjL Wb«t l« llliilt l-lW f HV 
•if" fi'ff. nU-iAt-tt'.l 'AUfll If ■« <'il'l *' C'rUitltt, .tif.tlU, hfK MifiuttWltitA \tf Uttut, hf tiK 

.:' 'i'jfk «*t li;/hl, 'iri'l hy IUk i»:'. ul tnf ili*-« tti Uti' v. il, nt A Uttty ufK IfiMtftviliiwI bf ttw 
••c{S-ri<.oPi or rfi'f'l(ri/At.iori nl ftn; ihii"/UUtft.i'i.A \t) r|i«; ieur|*lu«of tirjtil isftrrff} , ■« «t 

ij;«'«- :i?i^;-firii<: " (lit.). 
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which different effects are made manifest, vitah'ty one principle^ 
mind another; the two comprising dual man, life and intellect, the 
impulsed and the impulser. Life, we know, is for ever subsisting, as 
shown in the recuperative power of organic particles, and by a 
parity of reasoning we have the right to assume the same energizing 
power in mind. There cannot be annihilation ! {sup.^ p. 147.) 

Mind is dependent on nutriment only so far as the organs of 
conduction require sustaining, but we are told it shows "the 
mysterious control of mind by matter ; " if this be logical or 
biological reasoning it were well to have done with both. Such 
logic is made the stalking horse of many an absurdity. Each 
fact of mind and of physiology is antagonistic to such a con- 
clusion. Trace the line of life backwards as we may we find 
life, but never the whence of life ; we find the bed whereon it 
reposes, but the initiation of combination resulting in animation 
eludes research. We find mind, or that which Huxley supposed 
to be its fundamental basis [Lecture on Biology)^ in every phase 
of organism. Lucretius, by the necessity of reason, adopted 
volition, seeing that atoms left to their own action could never 
cohere, and would remain for ever inert. Admitting, as un- 
doubtedly we must, that from the womb of nature all organ isms^ 
proceed, it shows the exigency to produce, but does not show an 
ingeneration uninfluenced by a cause. Ingeneration is the 
exigency of phenomena. 

That man bears with him " in his organic form" the mark of an 
hereditary descent is an everyday observation, verified by the 
Bourbon and Hapsburg characteristics ; does intellect follow the 
same rule ? It is rare to find the son inheriting the intellect of 
the father, and more rare to trace it in a long line of descent. 
The distinction between organization and intellectuality consists 
in that the first reacts on and reproduces itself, the latter accu- 
mulates through culture, innately possessing the potence. It cannot 
be said that there is the hereditary transmission of high mental 
characteristics. Consciousness, complete in itself, is impossible in 
disintegration {vide p. 9). In its collective expression, in its 
passive impressiveness, it comprehends and contains all things. 
To it there can be neither time nor space, for there can be 
nothing where it is not. 

In the Times report of the address we have the pith of the 
conclusions. "Abandoning all disguise the confession I feel 
bound to make before you is that as I prolong the vision back- 
wards across the boundary of the experimental evidence and 
discern in that matter, which we in our ignorauee ?Ltvd xvcA.V\x5c^- 
sXznAmg our professed reverence for its Crcatoi, YvaNt YMc«.xxs> 
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covered with opprobium, the promise and potency of every form 
and quality of life/'^ 

This was not a mere ad captandum ebullition due to the excite- 
ment of the moment, but, as we are told, '^ a deliberate conclu- 
sion arrived at in moments of seclusion ; " we are then bound to 
accept it as the settled opinion of its enunciator. Thus looked 
at, it is the assumption that Matter^ as Matter directly and solely^ 
is the cause of all things^ going beyond the Pagan Lucretius, 
who admitted volition. The Creator for whom is a professed 
reverence becomes a mere accidental inference. Looking, then, 
at this announcement as the settled conviction of the speaker, 
unbiassedly judged, it is a confession of materialism in its ex- 
tremest form, and as such has generally been accepted. If this 
conclusion be denied we have speculation and only specula- 
tion, and yet we have the assertion that " before Virchow laid 
down his canons I had reduced them to practice ! " {XlXth Cent,^ 
March, 1878, p. 50).* 

In later editions, the seventh thousand, there are important 
variations. We there read ; 

** Believing as I do in the contimiity of nature I cannot stop abruptly where 
our microscopes cease to be of use. Here the vision of the mind authoritatively 
supplements the vision of the eye, by an intellectual necessity, I pass the 
bounds of experimental evidence and discern in that matter which we, in our 
ignorance of its latent powers and notwithstanding our professed reverence for 
its Creator, have hitherto covered with opprobrium, the promise and potency of 
all terrestrial life" (55). 

What conclusions are to be drawn from these conflicting ver- 
sions ? The original version has no distinction, '' every form and 
quality of hfe. Intelligence and spiritual aflinities are qualities of 
life as we know it. If mind ^ be but a material consequent, " once 
existing in the fire mist^^ and spirit an unmeaning assumption, 
we have the hypothesis, and with it all its inferences. A modifica- 
tion is presented — " all terrestrial life." Can it be supposed that it 
has dawned on the mind of the professor that there is a life other 

* ** The existence of uny beinpf can only be proved by arguments from its cause or 
its eflfectH, and these arguments are founded entirely on experience. . . . 'Tis only 
experience that teaches U8 the nature and bounds of cause and effect, and enables us 
to infer the existence of one object from that of another (In note, be says), 
*' That impious maxim of the ancient philosophy, ex nihilOf nihil fit, by which the 
creation of matter was excluded, ceases to be a maxim according to this philosophy" 
{Hume's EssnySf vol. ii, p. 258). 

^ A little philosophy makes men atheists; a great deal reconciles them to religion'* 
(Ilacon). 

' Although all knowledge reposes on sensation, yet the ground of all knowledge is 

intellectual. In the verification by sensation, it is the intellect which doubts, 

enticimm and judges. We contmuously employ conception as to number, being, 

Mabiftnnce, cause, <fec., without bemg mexeV^ \t«\«L^\viftXvN«k ^\de St« John Mivart, 

Genesis 0/ Limbs). 
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than the terrestrial life ? If such be the new conviction it should 
be avowed. If not, why was the alteration made ? There is but 
little satisfaction to be gleaned in the observation "that the 
materialism here professed may be vastly different from that you 
suppose." Anything may be when suppositions are indulged in. 
The proposition before an assembly representing the science of 
England should be this is^ and the this is should be sup- 
ported by observation and experiment, or Huxley's idea that 
" science is trained common sense " vanishes in " scientific 
imagination." 

The mischief of the whole thing is that unscientific readers are 
led into an intricate maze of unconditioned thought, with no 
clue to guide them out of it. Saying that Mill " reduces external 
phenomena to possibilities of sensation," that Fichte, " having 
first by the inexorable logic of his understanding proved himself 
the mere link in the chain of external causation which holds so 
rigidly in nature, violently broke the chain by making nature and all 
that it inherits an apparition of his own mind " (57) [his formula 
was^ Ego^ sum Ego] ; or by Herbert Spencer saying, " Our states of 
consciousness are mere symbols of an outside entity which pro- 
duces them and determines the order of their succession, but the 
real nature of which we can never know," are neither reasons nor 
answers. He (Tyndall) affirms, " We can trace the development 
of the nervous system and correlate with it the phenomena of sen- 

' Fichte, speaking of the poet, says : " There is a divine idea pervading the 
visible universe, which universe is, indeed, but a symbol and sensible manifesta- 
tion, having in itself no meaning, or even true existence, independent of it. To 
the mass ot men this divine idea of the world lies hidden 5 yet to discern it, to 
seize it, and live wholly in it, is the condition of all genuine virtue, knowledge, 
freedom, and the end, therefore, of all spiritual effort in every age. Literary 
men are the appointed interpreters of this Divine idea — a perpetual priesthood, 
we might say, standing forth generation after generation as the dispensers and 
living types of God's everlasting wisdom, to show it in their writings and 
actions m such particular form as their own particular times require j for each 
age, by the law of its nature, is different from every other age, and demands a 
different representation of the Divine idea, the essence of which is the same in 
all, so that the literary man of one century is only the mediation and inter- 
pretation applicable to the wants of another ; but in every century every man 
who labours, be it in what province he may, to teach others, must first have 
possessed himself of the Divine idea, or at the least be, with his whole heart 
and whole soul, striving after it." 

Carlyle says : " We state Fichte, as he is known and admitted by men ot 
all parties among the Germans, when we say that so robust an intellect, a soul 
so calm, so lofty, so massive and immovable, has not mingled in philosophical 
discussion since the time of Luther. We figure his motionless look had he 
heard this charge of mysticism ! for the man rises before u?. ^m\d. toxvVt'aj^xOLVssoL 
and debate like a granite mountain amid clouds and wmd'^ ^GarVjW s Eiswj^-* 
vol i, p. 94)' 
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sation and thought."^ The nerves are the conductors by which 
the expressions of sensation and thought are conveyed. This 
was the opinion of Bell and is that of Carpenter, and, as &r as I 
can gather, of all other reasoning physiologists, but how are the 
nerves correlated r We might as well say the river is correlated 
with its channel, or the sea with its basin. We hear also '' that 
there are such things woven into the texture of man as awe, 
reverence, and wonder *' (60). We are lost in conjecture. What 
are wc to understand ? The texture of man consists of organic 
compounds. Wc have words without meaning, for the assump- 
tion then would be that '* matter" has conceptions of Deity. 

" ThcTc is also that deep set feeling which since the earliest dawn of histoiy, • 
and pmlTably for ages prior to all history, incorporated itself into the religions 
of thi- worlJ. J'ou who have escaped from these religions into the high and 
dr)* light i»f the intellect may deride them, but in doing so you deride accidents 
of form merely and fail to touch the immovable basis of the religious sentiment 
in the nature of man. To yield to this sentiment reasonable sadsBiction is the 
problem of problems at the present hour" (60). 

If mind be a material consequent whence is " the religious 
sentiment ? '^ 

Perhaps a more extraordinary use of the pronoun you was 
was never made. Were his intelli2:ent listeners materialists and 
he alone free from its taint? Are we to conclude that he only 
possessed the religious sentiment (elsewhere called an emotion)?' 
but which with his hearers had perished in " the high and dry light 
of the intellect ? '^ Courtesy should have suggested the pronoun 
ttv. Religion, whether it intrudes into ''the region of objective 
knowledge" or not, is "capable" of something more than 
'*■ poetry and emotion,'' however they may add "to the inward 
completeness and dignity of man." If man, intellect, and 
organism, be mere matter from whence is this dignity 
derived r^ The rock would have the same exaltation. When 

1 If each animal function, even reproduction, can be explained, as Lankester and 
others asDert, bv phx-sico-chemical me<Ln$, why al^^o is it not explained bow iooi^nic 
substances obtain their various strnctunes and powenf:? Milne Eldwards, on this 
|M>int, »a\s, •* These aroj^ tit hwr cti-or^inatiitn sous Ptrnpire d'time /irte puii' 
tantr rommnnr, d*»n plan /»rc'c»»wf «, trmHr/arcf /inr-rxi*/a*i/e.'' 

' If the idea of the professor be that reliction is an emotion^ and the idea of God a 
ferhns^, we can expect no sufficing notice of such a beinsr. In the controrersy 
with Martineau, s|ieaking of the jxiwer manifested in the universe be (Tyndall) 
rays, ** 1 dan* not, save ^toetically, use the pronoun He regardinsr it. I daie not calt 
it a mind and refuse to call it a cauw** (intruduc. 2nd part, Fruf. Set,). We have, 
then, but an imainnative phantom existing: apart from an ideal, if ii be not con- 
sidered as a }«er:vn, a cause, or mind, or being. Tber^ is no such Tagneness of 
expression when matter is spoken of. 

* The gitaitest part of mankind are naturally apt to be afllrmatiie and dogmatical 

Jn their cipioions ; and whiUl they see c^)ecU oiAx on o^ft side^ and haro no idea. 

W mnr rounterbalancing u^menU, t]kke\ Unoiw \!&iifiBi«^K«& YmxX^VuKBfi^ \3c&ft the 
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the mind is saturated by a particular idea it is like looking 
into a concave mirror of unequal densities, which distorts every 
object it reflects. It is like a man facing the west, he goes on 
for ever and ever, and never reaches the east ; face about and the 
problem is solved. If matter be both cause and effect, subject 
and object, why was man made intelligent ? In such category 
culture would be a meaningless absurdity, the religious senti- 
ment would be rightly termed an emotion, God a non-entity, 
and all our conceptions inexact speculations ending in annihila- 
tion, morality a mere fetter on opinion and the gratification of 
passion would take the place of mental abstraction ; thus, in intelli- 
gence and life there would be neither reality, object, nor purpose. 
Goethe has aptly said, *' Every bird has its decoy and every man is 
misled in a way peculiar to himself P 

The m)rthic New Zealander, the philosopher in the ages to 
come, if he should meet with the address, in his astonishment 
would demand was it accepted by an association of science, com- 
prising the highest names of the day, as a summary of the philo- 
sophy of the time, as a logical deduction from the science of the 
19th century? If so, then the era to which Huxley and Haeckel 
both confidently look, when scientific thought is to reign supreme, 
will be indefinitely prolonged. Better theological dogma and its 
extreme definitions ; at least there is the gain of an acknowledged 
(however indeterminately formulated) God. Whatever may 
be the idolism of the address, theology is an idealized idolism, 
whatever more it may be. In cultured minds the religious 
idea generally terminates in a God or cause ; an evidence, 
although negative, which must count for something in the cogni- 
tion of a reality, not of matter, but of the manifestation of a 
principle, at once unifying and preserving — Matter is perceived. 
Mind thinks. 

So enslaved is the general mind by the authorities of the time 
that it is assumed to be treason to doubt the dicta of the leaders 
of the day, talk what or how they may — absurdities become 
logic ; sensationalisms, eloquence ; fanaticism, patriotism ; and 
prose run mad, poetry ; all because at some time in their era, 
they have earned a name for some themes logically reasoned^ for 
some experiments successfully conducted^ for some political conduct ably 
directed^ and for some poems admirable and artistic. 

Without bias I entered upon and so far have completed my 
task ; what I had to say it was necessary to say plainly, as I 
cannot but think the address is a pitfall for the unwary, and a 

principles which they are inclined to; nor have any \v\d>i\^<&tiC« loit >^qi>'^ ^\i^ 
«ntertaiD opposite seotiments (/iuffie's^ksiays, vo\. \\, v. ^5^). 
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snare to the -unthinking. If the no God hypothcsb be truth^ 
then I have contended against the truth. Liberty (rf* discussion 
and the free expression of opinion is the privilege 6i the time : 
but it were well to listen to the warning of the great German 
philosopher and not permit liberty to generate license. The 
names of Bruno and Gassendi, who were no materialists^ are made 
the stalking horses of a materialistic propaganda. Equally unfor- 
tunate in selection were those of Goethe and Carlyle; as 
well Servetus and Bishop Berkeley, Dean Stanley and Mr. Mar- 
tineau might have been chosen. The desire has been carefully 
to avoid wounding susceptibilities ; and although the speech may 
be plain, the critical canon of Leibnitz and Carlyle has been 
adopted rather than that so unflinchingly acted upon by the Pro- 
fessor in his comments on Martineau, Bastian, and others, ^j 
the principle pursued throughout the address, it could be shown 
from the Psalms *' there is no God," by leaving out the trifling 
context, " The fool hath said in his heart." 

The Birmingham Oration. 

At Birmingham (1877) Tyndall delivered an oration, the key- 
note of which is that the Unknown should be interpreted by the 
Known. The difliculty meets us, what is the known and what is 
the unknown ? Every known contains the unknown ; where, 
then, are we to fina the simple known ? The known b 
assumed to be the perceived. The unknown is an abstraction 
arising out of the known, or having an origin independent of the 
senses. Science is but a plausible explanation of the methods of 
nature based on infinitesimals, whilst philosophy is the science 
of principles, an outgrowth of mental conception improved bjr 
culture.^ We know matter as a vehicle for the presentation cm 
efects, and that all objective phenomena can be reduced to the 
gaseous form, and thus become imperceptible to the senses. 
We do not know why this gaseous state should exist. We do 
not know the why of objective forms, or the ultimate processes 
of their amalgamation. We know that life is always ready to 
intrude, but we do not know in what the life consists. It is no 
explanation to say that life is perfectly presented' in atmospheric 

^ << Now-a-dajs, in the most widely-read journaUi, daily, weekly, inonthly, and 
quarterly, it is being preached that faith is a hallucination or an infantile disHMise, 
that the day for religion is over, that the gods have at last been found out and 
exploded, and that, there being no knowledge poiisible save what comes to us throu^ii 
the senses, we must be content with finite things, and strike out from the dictionary 

of the future such words as in^mlQ) su^^ecnaturul, divine*' (Max Muller, F^tk 

jffi'Mert, Led,), 



■• invisible) germs. It is as easy to conceive them imperfect,' 
Dd that thtse germs, if there be such things, are imperfect life 
rsiclcs which receive completion through substances not existing 
t their composition. Animals and plants attain to fruition by 
(c contact of substances foreign to the individual, and also 
fa new admixture of substance. Life only appears when all 
Ulditions are satisfied. Thus an odour may contain parts of 
lie protoplasmic substances, perfected when it impenetrates the 
tcretions, changing their form, as animal heat changes the 
>ndition of the egg. As the knimjn cannot interpret the inmiin^ 
• then seems idle to insist on an interpretation of the uninowa- 
\ the known. 
After a number of commonplace summaries, speaking of eva- 
Dration, Tyndall says, " Up to the point where condensation 
D^ns, an amount of heat exactly equivalent to the molecular ■work of 
vaporization and the mechanical vjork of lifting the vapours to the 
mountain tops has disappeared from the universe." What, then, 
|)ecomes of the principle enunciated in the hypothesis of the 
conservation of energy? Wasted heat is a dogma of the Pro- 
There is no disappearance of heat from the universe if 
)ule has truly propounded his theory. The heal converted into 
)ark is stored in the work, to be reinduced as the work is undone » 
k other words, the energy is always existing in quantity, but 
panged in its application. Presently we hear, " Every rain-drop 
3>ich smites the mountain top produces its deiinite amount of 
Eat i every river in its course developes heat by the clash of its 

' DHllingerand Dtysdale's examlnallon of minute orssoic farms Hpiieursto bave a 
llTiag OD lhi« qaestion. SpeakJBg oftbe conleacence u( two lonaa, Ibey my the 
tatore could only raovn In a gtraight line, and " corrsa in conuct with a colon; of 
It orgBDinn in a springing condition, altuclies itaelf la one at them, whlcb Uisd 
DD uuBnchois, and botb swim away. In tbe coune of L'me tbeir movementa 
noaie flluggi«b, tbe (urmrfe of tAeir bodiet ia pal/ia6lf bleniUng,'' cbani^ Ibeii tdie 
■00. and iponui are exnded, " eiqitisltelj mlnule, opaque, ajiiwranlly ronnd specks, 
p« teen to develop into the adult form and aize" (Paper n^ad beforn (be Royal 
moty, Li/c Hist, of a Mamie SepHe Organhta, vide Waf., vol. 18, p. 103). 
^ In the intanRibtu and Imponderable is found tbe real, because tbey are alwayt 
hiding and unliersal. A realm of life is found in tbe entrailu of tbe tly ; tbe fly 
0, but tbe world vKbln does not die — Ibe life of tbls microcosm la translated into 
Oresi,« herefrom new energies arise, and a new life sppenrB. Wben heat disappeurs 
|6.Bp))enr9. What, then, is tbe meaning to be atLacbi^ to such phrases aa "wasted 
|l>*nsd "degrndad energy," If world* fadoor decay, in continully is found their 
M of rehabilitation. Nothing la known of norlda deatroyed. If there wera 
H«d hcAt there contd be no conUnuily, and tbs univene would imperceptibly fadv, 
In< It Clin be said heat Interbreeda bent, hypatbesei beget bypotbenes, In the same 
■ ai maKDltudes grow out of little*, mogniludes being but multlplee of IKIIea 
jwlrly repeated, Tbe physicist recording by analysis magnlBes bin littles, und 
P iin^i'iu^nin'' anthreads and holds In bla K'aap the universe, and thereby lap- 
o annlhlbilaa lAe great bet/onit. In (lerceplioo theie ik b>A \wii.\rit\W* Kft> 



3 In atnoeptioa ttu tvaiily ol knowledge. 
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cataracts and the friction of its bed/' Whence was this heat ? 
Is it not that heat which had disappeared from the universe ? (the 
work giving back the energy stored in the vapour I) As to the sun 
hypothesis of Mayer, Helmholtz^ and Tyndall ; the sun may be 
the storehouse of heat,^ if it be heat, // is not heat as science defines 
heat : the rule of the inverse square interposes its fiat. If the 
sun acts on the earth and the other orbs of his system, it is by 
virtue of a principle of which the correlated forces are conditions/ 
All change is the transmutation of energies, because such is the 
method of nature. Nature is prodigal of power, but sparing of 
substance ; there is no room for waste. Truly it is written that 
knowledge is surrounded by a boundary which marks its limit, 
but the material hypotheses have shrunk far from this limit. We 
have the catastrophism of language when we are told the saying 
of Mayer, '' that the nerves pull the trigger, but the gunpowder 
they ignite is stored in the muscles.'* The chemistry and mechanics 
displayed in nature may be freely admitted, as they show the 
vastness of the intelligence of the inducing cause/ After more 
elementary science, to introduce Lange's story of a merchant 
convulsed into action by a telegram,* &c., Tyndall says : 

'' This complex mass of action, emotional, intellectual, and mechanical, is 
evoked by the impact upon the retina of the infinitesimal waves of light 
coming from a few pencil marks on a bit of paper. We have, as Lange says, 
terror, hope, sensation, calculation, possible rum, and victory compressed into 
a moment." 

After an observation on nervous action, and saying the impulse 
arose from '' the centre of the nervous system,*' he asks, but 
'^ how did it originate there V* " This is the critical question. 
The aim and effort of science is to explain the unknown in the 
terms of the known.^' 

Spencer, " the apostle of the human understanding" ^Belfast 
Add.), says {First Principles y p. 37), "We cannot think at all 

* No particle of vapour was formed and lifted without being paid for in tiw 
currency of nolar beut ; no particle returns oa water to the sea without the exact 
quantitative restitution of beat {Birmingham Lecture), 

' The experiments of A. N. Mayer with the floating magnets, and the remarks bf 
C. N. Pierce on their action (vide Nature, vol. xviii) if pursued and examined in 
relation to the planetary spheres, together with observations on the rule of the 
inverse square as to distances, probably would be shown that which is the true appUcs- 
tion of the energy of the sun, and bow this energy is transi)Osed as correlated force 
by the economy of nature. 

I 3 As a surface presentment this is all plausible. The exciting fact was tbe idea 
presented in the letter, which, when received in the mind, alTected tbe mind. Tbe ; 
same result would have been brought about by any other mode, or by vivd. voce speech. \ 
How can it be said ** tbe terror, &c. &c., was evoked by impact on the retina of \ 
Jnffnitettimal waves of light," &c. <fec. ? The inference is specious in reason and ] 
faltfe tilt nn induction. Tbe sym\)o\ ol tx^y oV^^cX. «^^c\V«^% VV\« mind, and when certain 
atu/ociatioM are connected wilh \^ Vin* VjieexvVTvo^w Vii ^\\n« ^wVw^wW^oja^VA Vm^vs. ' 



\ 



The Rotten Stick. 197 



about the impressions which the external world produces upon us 
without thinking of them as caused y and we cannot carry out an 
inquiry concerning their causation without inevitably committing 
ourselves to the hypothesis of a first cause." Carpenter (1872) 
says, "Even in astronomy ... we cannot proceed a step 
without translating the actual phenomena of nature into intel- 
lectual representations of these phenomena. ^^ 

Tyndall continues, Some may be disposed to press on me such 
considerations as these : 



" Your motor nerves are so many speaking-tubes through which messages 
are sent from the man to the world ; and your sensor nerves are so many 
conduits through which the whispers of the world are sent back to the man. 
But you have not told us where is the man. Who or what is it that sends 
and receives those messages through the bodily organism ? Do not the phe- 
nomena point to the existence of a self within the self, which acts through 
the body as through a skilfiiUy constructed instrument ? You picture the 
muscles as hearkening to the commands sent through the motor nerves, and 
you picture the sensor nerves as the vehicles of incoming intelligence ; are you 
not bound to supplement this mechanism by the assumption of an entity which 
uses it ? In other words, are you not forced by your own exposition into the 
hypothesis of a free human soul ? That hypothesis is offered as an expla- 
nation or simplification of a series of phenomena more or less obscure. But 
adequate reflection shows that instead of introducing light into our minds it 
increases our darkness. You do not in this case explain the unknown in terms 
of the known." ^his enables him to ask " what is the causal connection, if 
any, between the objective and subjective, between molecular motions and 
states of consciousness ? My answer is I know not, nor have I as yet met 
any body who knows.^ It is no explanation to say that the objective and sub- 
jective effects are two sides of one and the same phenomenon. Why should 
the phenomenon have two sides ? " 

He says we can present to the mind the physical process of 
nerve actions, but none by which consciousness acts; that 
"molecular motions produce consciousness," but "the reverse 
process of the production of motion by consciousness is unpre- 
sentable to the mind.*' It may be said the image in the looking- 
glass is exactly analogous. He continues : '' If we are true to the 
t canons of science we must deny to subjective phenomena all 
1 influence on physical processes ;" in other words, denying intel- 

' '* They had heard bis < Yes ' to the question , Are the senses ever brought into 

eontact with the Infinite ? For beyond, behind, beneath, and within the Finite, the 

loftnite ill always present to our senses, pressing upon us, growing upon us, from 

0fery side. What we call Finite in space and time, in form and word, is nothing 

kota veil or net thrown by ourselves ovt»r the Infinite. The Finite by itself, without 

tfce Infinite-i is as impossible, as inconceivable, as the Infinite without the Finite. 

As Reason deals with the finite materials supplied to us by our senses, so Faith deals 

with the Infinite underlying the Finite. The history of the ancient religions of 

iadia i>> in fact, a history of the various attempt* at naming; t\iQ Iw^tvWa >^>iW\^«& 

Mlf behind the veil o/ thti Finite** (Max Miilier, ^tk Htbbert, Lecture «—T\me»^ 
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lectual action in nature. He breaks off without any solution or 
attempted solution of the soul question and the subject of 
necessity. 

It is clear there can be no molecular, motion without an 
antecedent motion in "the prepared brain." When this ante- 
cedent motion is accounted for, we have the connection between 
the subjective and the objective. In purely physical matters, in 
the union of the oxygen and hydrogen (water), we have the 
same difficulty of explanation as in the union of the mind and the 
organism. It seems an absurdity to demand an explanation of 
the highest metaphysical problem when the ultimate reason for 
the union of the gases forming water cannot be answered by 
physical science. If we say water is a metallic oxide (the extreme 
assumption)^ what nearer are we to the reason for the oxidation 
of the hydrogen element, or for any metallic rust ? Why have 
we a life-supporting fluid formed by the union of two gases indi- 
vidually incapable of supporting life ? It is the same with air- 
pure nitrogen breathed into the lungs is death \ the same with 
salt — chlorine and sodium individually are death-givers. When 
physicists can answer these questions, when they can interpret 
the known by the known^ it will be quite time to demand the un» 
inown should be interpreted by the known. In both there are ultimate 
&cts of which science is supremely ignorant. It is Nagdi's 
axiom being answered by that of Du Bois Reymond. 

All questions of physics are known by effects occurring in the 
4ue course of the laws governing them ; all facts of mind (to us) 
are equally effects and occur through their governing laws. To my 
mind — and all phenomena point to this end — there is a vital 
energy pervading all nature, inorganic and organic, and to this 
energy all phenomena are mediately due, even the "frost 
ferns on the window," and this molecular motion of which wt 
Jhear ad nauseam is but a phase of the vital energy. The spon- 
taneity which presents life on earthy the parent of all phenomena, 
is vital energy, a servant obedient to the antecedent impulse, the 
result of the primordial intelligence. This is no proof, but we 
find the proof in the chain of effects resulting from a sin^e 
impulse. Hume, however unjustly in his day termed an atheist, 
adduces abundant testimony to the incontrovertibility of this 
fact. 

It is easy to present Whys and to get Whys in answer, for the 

.why of the one presents the same difficulty as the why of the 

/Other. But when we are told, ^^ I think posterity will acknow- 

HedgCy in the history of science^ no Vv\^^x ^ui^les of intellectual 

^conquests are recorded than l\vo^t xxi^x. >^v% ^.^ \!a& \s!a&!t \^ 



The JVhys. 199 

illy inquire, What are they ?' Where have we 
'explanations of principles or of ultimate forces, if we except the 
doctrine of the correlation of the forces {the granelist pbihsophUal 
tmcrftion of the century, the hy-mte to the Methods of Nature)^ 
although the cause of the interconnection of the forces will probably 
be for ever hidden. Evolution is the adaptation of previous science 
enforced by research. The age has been peculiarly rich in infini- 
tesimal discoveries. We have in the conservation of force or energy 
hypothesis, the expression of the economy of nature. Where are 
ire to turn for the expianation of what may be a causal fact ? In 
Ae face of the labours of Davy and Faraday, where in England 
are we to look for the extension of the principles of chemical and 
dcdrical knowledge? of which, in many features, they may be 
said to be the pioneers ? They can scarcely be claimed as denizens 
of the age, whatever they may he of the century. They have 
'ly followers in Continental and American chemists and elec- 
ts. A long string of names of practical adapters may be 
adduced, making a surface history of science, which can be gleaned 
"" n any cyclopaedia. We have illustrators, not discoverers. 
I, Edison, and Hughes may claim a higher place; their com- 
d discoveries show a causaJ connection, making an indefinite 
a definite fact. The discoveries of the time can rank but as 
fe]q>Ianat ions of the methods of nature, and can only be interpreted 
iby their collective impact in the same way as science exists in 
the mind. That collective energy which in nature is illustrative 
of intelligent purpose, in man is a process of culture. In man 
'WC have a possibility, in nature the collective actual, and these 
intelligences, by the new school philosophy, are claimed as 
-auterial causes ! This material explanation pervades the whole 
ters in comment. We have the subtle interweaving of a 
surface facts of physical knowledge which inferentially are as- 
sumed to be explanations of vital and mental powers ; but to one 
"wbo could suppose that intelligence and life were contained in 
the fire mist, assumptions and hypotheses may easily be made to take 
the place of principles and facts, whereby " all forms and (|ualitie3 
fjflife" become but emanations of inert matter. The subjects of 
tiiediscourse, as matters for discussion, are wholesome exercise, but 
ubtly presented as problems to catch assent they become 
as unwholesome as they are untrue scientifically. 
' If the objective and subjective are said to be two sides of the 
same phenomena, he asks, "Why should the phenomena have 
two sides when there are plenty of molecular motions which have 
' Wben this wan Bald tlie jibonograph nnd mlccopbune 'n«Tr< ariK\m«Tt. *^x^^tn, 

khjHtmgvii, nitrogen, aail Himospiieric air, had not been \\[\i\6tad,i«itt«!iBV«s*ii*-^ 
kcro ateU for Ilgbliog parposKn. "' 
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not this two-sidedness ?'' A tyro would answer the question by 
saying that contrast is the method of nature ; that effects act on 
effects, the causing and the caused, and that out of this category 
there are no molecular motions. Even the particle in its pdar 
fact has two sides or forces. We find everywhere in nature the 
subjective resulting in the objective. There is neither mechanism 
nor chemistry in nature or in art without an underlying subjective 
I intelligence, although physical science offers no justification for 
-•the notion that molecules can be moved by states of conscious- 
' ness, nor for the movement of molecules without a preced* 
\ ing force ! Nowhere in the books do I find it asserted that con- 
sciousness is a motor force (consciousness has no energies, there- i 
fore can have no states), whatever intellect, as represented by will, 
may be. Whatever answer may be given for any material or 
objective consequent has equal force when applied to vital and 
mental &cts. In all cases the motor power is an imponderable 
something, be it force or be it intelligence, and in all cases the 
ultimate motor' fact is hidden, or at least science has not dis- 
covered it. We are surrounded by positive facts which by the 
finite mind- are indefinitely conceived. The effort to make the 
indefinite definite is the basis of the material hypothesis. The 
idea of Epicurus as to the fact of cohesion, is scientifically ex- 
pressed in Faraday's idea of a single force, so definitely proved by 
Grove in his daguerreotype illustration {supra n, 2, p. 9). There is 
no more mystery in the connection between mind and matter 
than there is between force and matter. The most insignificant 
production of earth is as much a mystery as an idea, all await 
solution. We know &cts as effects, but we do not know the 
ultimate cause of these effects. The phantom which the lecturer 
has set himself to combat arises from his own assumption that 
the molecular action of the brain is the cause of consciousness and 
intellect. The arrangement of the amorphous substance consti- 
tuting the brain is probably so purposed as to act as a mirror for 
the impression of symbols, sensation and intelligence being the 
inducers of the molecular changes which receive their interpreta- 
tion by the action of intelligence. Thus they are the actuals, 
not the casuals, as it must be clear to the commonest intelligence 
that a thing cannot move without an antecedent motor. If we 
do not really know what matter is, it cannot be expected we 
should explain what mind and sensation are, or the interconnection 
of the organism and the intelligence. Practically matter is an exist- 
ing fact, so is sensation, so also intelligence, and so freedom of wilL 
Probably between the genesis of man and his ultimate, as 
elsewhere reasoned, free w\\\ is marCs t^cx.. On^x \C>& >3iL\IvDNi&R \ve 
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has no more control than he had over his genesis— r^f^r/V paribus 
we are bound to conclude the end of all men is the same, the 
difference being in the intervals of its consummation. Assuming 
there is a life beyond this life {vide supra ^ p. 147), it is a continuing I 
existence, a probation where the spiritual entity, be it what it 
may, receives its final finish through unlimited culture. The 
capacity or potence of man is " the capability of culture," It is also 
clear, unless the Ego cognizes in its individual consciousness an 
objective fact, to the Ego it has no existence, summing Berkeley's 
idea — very much that of the Fichte of history — that objective 
existence is only cognizable by its existence in the consciousness 
of the EgOy or of other Egos^ or in a consciousness which comprises 
all Egos and all objectivity. Excepting an allusion to Fichte, 
interpreted in a manner peculiar to the lecturer, we have, in con- 
clusion^ commonplaces and assumptions. Fichte has been before 
interpreted by Carlyle. Construing Fichte by the light of Uberbweg^ 
instead of the maniac he is inferred to be, we find a man 
of powerful intellect and genius, one who did not dwell in 
assumptions and material hypotheses, but who was able to present 
a reasoned conclusion for the opinions he entertained. 

The office of wisdom is not alone to present the whys, but the 
reason for the whys^ so far as our finite capacities permit. It is 
quite possible to ask questions which no science can solve ; but it 
is not philosophical to assume, because the question cannot be- 
answered, that the unknown has a material basis, that subjectivity 
is non -existing as a principle, and that objectivity is alone the 
moulder and worker-out of our facts. 

The imperceptible becomes the objective by the action of the 
unperceived e, g. water is composed of two imperceptible gases 
thrust into combination by the action of an imperceptible force- 
If this occurs in that with which all are familiar, can we deny that 
intelligence has within itself a similar power ? The gases, by- 
chemical affinities and by man^s intelligence, are converted to his. 
purposes, if man in his nnite aptitude, can seize and control them, 
what then are we to conceive of infinitude which not only controls 
but creates and fashions ? Is it because a few isolations in nature 
are mastered that the assumption is to be made that all which is be- 
yond scientific and physical analysis or the anticipations of physical 
science, are merely emanations from matter ? We may dream our 
dream. We know the viewless can become the objective. We know 
amalgamated poisons become innocuous substances and life-sup- 
porters, but we do not know the why of the fact^ we know that 
such is the working economy of nature. We kuovr ^^ivsaxiotv. oasv 
excite wteUect, we know both exist, and thai m t\ve\T ^ccoA^tcvaXvwcL 
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we have man, but we know nothing of the chain-links which bind 
the mind and the organism. We know the organism is resolvable 
into gases, but we do not know how these gases become objective. 
We know there are animate forms, but we do not know the cause 
•of their animation. We know there are forces, but we do not 
know the whence of them. If then, these things which are known 
•cannot be interpreted by the known, is the unknown to be denied 
hecame the known cannot comprehend itj when even the known cannot 
itself be comprehended. 

The comment is addressed rather to the substance of the lecture 
than to the words, for which see Times* report. 

Whatever the origin of matter, whether it be as Kant suggests, 
the objective presentment of a thought, or whether as the 
physicists assert, matter eternally existing^ is a serious and diffi- 
cult problem ; a wide gulf stretching between the definitions. 
Both to our comprehensions appear to be existing principles. 
There is the subjective and the objective, can both be eternal ? The 
^ution of the problem then becomes a question of probabilities. 

Science determines there are sixty-five elemental substances. In 
the practical acceptation of the word there is but one etemi^ ; 
to which of these elements is the priority to be awarded ? We 
cannot suppose a synchronous rush of the whole into existence 
unless we suppose all are the incidents of a primary. Supposing 
it were so^ the data would still be insufficient ; the forces must 
have places, without them the gaseous elements would have lain 
in strata, there would have been neither cohesion nor' combi- 
nation. AH we know of phenomena expresses their homogeneity, 
lience we admit there can be but one eternal cause — or matter — as 
the governing principle. The choice is thus limited to matter, or 
spirit, i.e. intelligence. If matter be this principle or cause, 
intellect and force are but its emanations. If intelligence be the 
•cause there is the difficulty of presenting it objectively. Wc 
have seen the imperceptible, becomes the objective by a process 
imperceptible. The gases have existed since the world was ; yet 
little more than one hundred years have elapsed since Priesdey 
^iiscovered oxygen. Intelligence was the worker by which the 
substance was assured. This enforces the conviction that the 
intelligence which directed the processes or method of nature is 
at the least as boundless as her phenomena ; thus the imponderaUe, 
the intangible, and the unperceived constitute our realities, because 
they are always subsisting and are universal. No science has 
j>ractically demonstrated the origin of Intelligence, wc only know 
through its subjecting energy^ tVv^it \t exists. The organised is 
not eternal or is eternal on\y *\u \Xs NvxaXwj % %^"^q»^^'^t«!K5| l^«,)iiji 
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e rehabilitated. Synthesis dealing with the perfected magnitude 
:es but littles infinitely repeated. Analysis linds the littles, and 
lie magnitude /alls when the mass is disintegrated into the littles. 
"Phe philosopher sees in his niagnitude its qualities and quan- 
tities. The physicist finds the quantities but the qualities evade 
him. The philosopher sees in the cause the eftea. The physicist 
finds an endless succession of effects which he pronounces 
to be " a precession of causes," a finity in succession to a finity, 
which he deems to be the finality, hence the dogma of the 
eternity of matter. In perception there is tio infinite. By 
conception, in the unseen is found Infinitude, infinitely prolonged} 
■ "s is Eternity? 
Besides matter and niind there is heat and its conditions, 
indulations, or vibrations? An undulation assumes the shaking 
of a something through the material of which the undulation 
must proceed ;' this is force action. Can force claim the eternal 
r ? Without heat there were no force— force is said to en- 
gender heat : let us consider. Is it possible force can engender 
tiiat without which it never could have existed? Heat condi- 
tioned is heat, light, electricity, &c. (in correlation), and these 
conditions become the sensible facts of the principle. Science 
■hows light is resolvable into qualities, heat rays, light rays, and 
chemical rays, i.e. the calorific, luminiferous, and actinic. If 
light has weight it has substance. If the ether presents resist- 
Bice it has substance. It does not follow because the ether presents 
resistance there is no rehabilitating power in nature as maintaining 
And sustaining ; the friction ts the expression of work by which the 
'energy is stored. It is impossible to suppose the possibihty that 
die agencies instituted to carry on the work should wreck the 
universe. This would be indeed reducing the technics of infini- 
tude to the technics of the finite. The technics of man cannot 
constitute an eternity. The technics of Infinity constitute Eter- 
■ity in their purposeness. 

Heat is said to have no weight yet it is a measurable quantity. 
If it be an undulation in particles, of what particles ? " The clash of 
the molecules " displays motion ; motion Is heat whether as an 
mdulation, or as a principle. Endless difficulties are presented : 
" Tbe idea or a reniitllDg niEdiDm In space lulrononien conaider to be conRrmed 
bOBiotitinaof Enke'n comHi. wlilcb Cannot Ik eipUliied wiUiout sQCh n hypo- 
ia. BaeUIea, a reiidital phemnaeruM, an J. Heracbcl eipceuea it, "BJds coo- 
^tance to tbu ibtwry ; " fram this cauie, il in Baii], Eulie'a comet laaeg lesa than 
B^th of V» wlacMy in ihlrl^-tbree yenn (ten ieToIution«}. If s icsiatinf; mBdiimi 
B exuling tbe movemenls o( tbe Hilnr ufateni canuot go on Cot eter. Tbe 
' a fluid ui aaceilaini-il to eiist Ibe eteinit; of the tooitmenU oi tba 
a an Impouible aa pBrpetool oiolionontheemtti." (^to«t\\,B.'E., 
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a force as resulting from heat is the initial fact, from which motion 
follows, but it cannot be said motion engendered that which pro- 
duced it. Heat may be called the function of nature, in which 
sense it would precede all structure, however incorporated in 
Nature. Phenomena thus would be an ingeneration of heat, as 
the means by which the subjective could be objectively shown. 

Without heat there would be no-thing, no-thing we know as 
phenomena. We cannot say phenomena generate that by which 
they exist ; it would be like saying the young of creatures generated 
their mother. The first existing, persisting and universal principle 
we arrive at in phenomena is heat^ by its modification we have 
gas, liquid, and solid, latent or sensible (static or dynamic) heat exists 
in all things, its presence is ever)rwhere. Without heat there were 
no life, without life there were no consciousness, without con- 
sciousness there were neither substance nor intellect for man as 
he is constituted. Can we then say that heat is the first principle, 
and that from it all things came ? It cannot be demonstrated that 
heat generates anything, although we know nothing can be 
generated without heat. We cannot suppose it generated intel- 
lect, for intellect, as hx as we know, exists without heat, and by 
its interaction on the particles of the conducting medium makes 
apparent the principle heat. Intellect is as imponderable, imper- 
ceptible, and impalpable as heat. Tyndall says: "When we 
ponder it is the brain that thinks." Is it not rather the imponder- 
able principle which stirs within us which thinks, and whose 
movements become what we term consciousness, thus linking the 
perceived with the unperceived. Unless we are to suppose this 
brain -matter is self-active, there must be a mover, and what is 
that ? Thought is a constituent principle, or effect of intellect, 
it follows that if molecular action originates thought it originates 
intellect ! The brain is composed of organic substances and pul- 
sates with the organism ; traced backwards we find the substances 
of which it is composed are floating mists, but never without heat. 
Heat and cold, we are taught, are relative conditions of the same 
fact. We have the flaming hydrogen of the sun's envelope, and 
we have the cold of space through which the heat given off by 
the burning hydrogen radiates, without influencing it and yet 
after its passage on striking an object the radiation from the sur- 
face becomes sensible as heat, and by a subsequent act (radiation 
from the work) the atmosphere is warmed. 

Given the condition and qualities, the &cts of heat are always 
the same.^ There is a regulating principle ; but if heat be the 

^ When all tbe relations of tbe swiv &iv^ \!ic^«t >^\«lw%\s^ «t^ considered, and sy^tens 
connecting systems and cycles kA suns, tiw^ \Xi>i >^>ii*^«JB6^\>iQa %\«i%^<^%^.\toMU(;^ 
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eternal something, by what is it regulated ? To regulate requires 
intelligent action. This brings us to demand, What is intel- 
ligence ? The material presentment has been examined, and has 
proved fallacious as an eternal principle. From matter we get 
inertia. A molecule to move requires a mover ; thus an ante- 
cedent to its existing self. Intellect is that which guides, governs, 
invents, controls, and directs. 

Heat and matter constitute an organised form ; with vitality 
(another principle), the form is animate and conscious; with mind, 
intelligent. We then arrive at heat, life, consciousness, and mind, 
four imperceptible, imponderable, intangible, universal some- 
things, and we have substance through which their actions are 
manifested. We then also arrive at an existing living intellect, con- 
scious, as manifested by acts of will. Where is our beyond ? A 
set of syllogisms would prove the logical certainty of the position, 
a set of x's and y's the mathematical certainty, but neither would 
be a positively demonstrated proof of the problem — we have a 
probable possible, but no tangible fact. 

We then fall back on the original proposition (c. 4, p. 109) of 
this work, viz. perception, which knows material phenomena, 
and conception, which knows intelligent abstraction. Without 
heat nothing exists, without intelligence there is no control. 
Can we not say that heat generates all things of perception ; that 
conception makes manifest intellect which controls and interprets 
perceptive effects ? Intelligence [sui generis) is uninfluenced by 
heat, but heat becomes manifest through its action. We can then 
say intelligence by its action generates heat. And what is gene- 
ration ? — in what does it consist ? Minute particles consolidated 
on themselves (centres of heat, or force — heat foci, force foci), 
closed circles, the unclosing or closing of which is the deve- 
bpment of force ; a lap, an overlap, or an underlap ; a lap or 
light band closing on another, darkness ensues ; undulations 
closing on undulations, no sound is heard. Thus, we may say, 

the ether of space and the atmosphere, neither of which are heated thereby, as 
an hypothesis it might be suggested that the so-called heat of the sun exists in 
its magnetic phase, as being more in consonance with known or supposed facts. 

If heat be the primordial substance, then, all things being composed of it, the 
magnetism of particle on particle would be established, the magnetic power of the 
San would influence the magnetic particles of the Earth, and so substance would 
react on substance, and by this influence the air and all we know as substance 
would be acted upon, and we could say that motion results from the inherent mag- 
netism of substance acting on substance. Undulations and the static and dynamic 
powers of heat would receive an explanation more in consonance with observed 
facts than that of the radiations of heat from a distance of 92,000,000 of miles, and 
vibrations numbered by millions of millions acting on the eye in a second of time. 
In this Yiew all heavenly bodies would be magnets, and le^xAUw^ tcvoXvovv^ \!Nl^^^^^^^ 
infloeoces dne to aim energy, not to sun heut, unless by coiie\fi\!\QTv. 
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intellect generates heat ; heat force, or motion ; force compeb 
phenomena. We then have phenomena as a consolidated objec- 
■ tive effect, and conscious intellect. Thus intellect as a principle 
becomes manifested as intellect a condition. Objective phenomena 
then become but the reflection of intelligent thought. We began 
with the principle intellect, we end with conditional intellect, and 
when the conditional slides back into the principle the cycle is 
complete. Think it as we may, be overcome as we may by 
expressions of sublimity, whether excited by the contemplation 
of terrestrial phenomena with all its grandeur of change, or 
whether we direct our gaze on the stellar phenomena — those 
glistening points — suns and worlds, we arrive at conscious in- 
tellect enthroned in the midst, crowning with an ever presence 
the conceptive energy, through and out of which all terrestrial 
and celestial wonders have become manifested. By the facts of 
our reflective reason we discern this, and when we extend our 
thought to the grand continuity, a for ever continuing intelligent 
consciousness, the confession is forced from us that this is God,^ 
the Intelligent principle, the Intelligible feet of all things ; the 
Cause, the Controller, the Substance, the Principle and Essence of 
things as we know them or can think them. 



CHAP. III. 
Heat — Heat A Principle Conditioned. 

By the material hypothesis matter in its atoms is indestruc- 
tible and eternal, and Earth, ^^ the great mother'' from whose 
womb all things are said to proceed, in generating herself gene- 
rates all else. What is the fact ^ Earth is an aggregation of 
particles derived from her environment, cohering through the J 
life energy inherent in them, and may be likened to a germ 
presenting form and diversity, to us an immensity, and yet but 
a particle in a universe of piarticles. The principles which govern 
her infinitesimal units, govern her. She exists in her particles, 
impulsed by imponderable principles, beyond which there is 
direction and control, as exhibited in the purposeness of order, a 
homogeneous conglomerate of life units. Earth is the matrix, die 
great reservoir, a passive receptacle wherein all substances are 
condensed^ the life-bearer, the bed of generation, not the gene- 

1 The word God in the Saxon finds itd synonym in that o( good. In evety other 
language the expression is of a Lotd or ruler. In Jehovah the signification is 
somewhat extended, but neveT Teacbea XYie ^axoTv co\\c«^\\^tv «& ^^ «Qlritiial ideal. Id 
the mystUal Eloibim there may be sucb atv ^iLV't^^^Vovv, 
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rator. When wc are told principles are material emanations, and 
that intelligence ia dependent on molecular motion, we analyie 
our facts, aiid fmd but the fallible in the finite. Our teachers, 
as Newton expressed of himself,' are like boys searching the shores 
of an unfathomable ocean, their findings iniiiiitesimals, waiis 
which have broken loose, abounding in the wide-spread immen- 
sity before them. The facts they have collected may be classi- 
fied as practical results, but their predicated history may be utterly 
false, mere hypothetical assumptions, which, as Kekule truly 
^says, "are gradually raised into articles of ftith, and those who 
J^Ln against them are persecuted" (vide note 4, p. 1). To pro- 
nound a new deduction from a principle, or to attack a deduction 
■■esumed to be established, excites a dogmatic resistance. Locke 
Hbtily defined the position." Yet wc are said to live in an 
^K of scientific liberty, but it is a liberty, so lar as our pro- 
^Kors are concerned, which must run in a given groove. There 
^Bdo finality in science-, at its best it is but a postulate of 
Kobabilities. The hostility of the Church to the extension of 
BCnowledge arose from the fear of innovation, and was but an 
fc^nowiedgment of the weakness of her position. We have, in 
wmother form, the perpetuation of this dogmatism ; it is that 
■which makes science so thorny a road to the neophyte. If we 
npok into its annals, lengthy indeed is its list of martyrs. We 
Bave Pythagoras, Anaxagoras, Oemocritus, Epicurus, Galileo, 
■Harvey, Peysonnell and Buckland, and others. The theories they 
Hiropounded were met by persecution, by derision, or contempt, 
Knd yet their hypotheses are established as scientific results. 
^Uiotson and Reichenbach, men of ability, propounded theories 
^Huch may become high philosophies in the science to come, 
^fcll and Spurzheim showed a constructive theory of mind. 
^Bere these men charlatans ? Yes ! as all men are who reprove 
^K ages by presenting systems in advance of established crudities. 
^Hthis day Crookes investigated an important, although tabooed 
^B|ject, and for courageously announcing his conclusions, derived 

^^B NewtoD) in tbe (irefnce to the Principia, bbj! : " Tbe whole difKculty of philo- 
^^■7 Menu to nii! ■□ lie in investigating the forces of iialun' from the pbeiiouBaa «f 
^Hlon.'' " Mwi; things tend mu to 8u«)jeet tbnt eveiytbing dvpenda upun oertnin 
^Hh, [d Tirtoe of wbicb Ibe particles of hodles. tbinugh farcei not yet undentDod, 
Hn eltber Impelled (ai^ther ho as to coheie in tegulut Eigares, or are repelted iinil 
■jMMJe IMm one Bnother." 

F * Be aikii, '< Who will be preTBJIed with to didrobe blmself at once of all bit old j 
iMBloni; niiit pretences to knowledge and leurniiig which with bard stud]' be hatb 
Hmh alt bin Ume laboniing for and liirning bimaelf out stark naked In qnest afreab of 
^Hlr Dotjvnii ? All tbe Hrgumentj wbicb can be raised will be as litUe sbk- to prevail 
Hi the wind did with Ihe traveller to iiurt wlUi UU elouk, •Inch he ttVi nv-Vj Maa"- 
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from observation and experiment, he was met, not by disproof, 
but by invective and abuse, because his announcement dis- 
appointed the preconceived ideas of our savans. Few men can 
afford to be original or to express ignorance. Newton, Leibnitz, 
La Place, Du Bois Reymond, and Virchow, above the pettiness 
of their times, admitted the insignificance of *' the known to the 
sum of the unknown." Helmholtz, with a true scientific acumen, 
says : ^^All that science can achieve is the understanding of an 
action of natural and moral forces, and each student must be 
content to rejoice in new discoveries as new victories of mind 
over reluctant matter." 

The propounders of theories which admit of a materialistic 
construction are hailed as instructors, whilst those who present 
such as might elevate science are innovators and charlatans. The 
effort now-a-days is made to eradicate the idea of God as a Creator 
or as a Provident and Intelligent being. On being probed, this 
hostility is found in an antagonism directed against systems of 
theologies, because theologians repressed free thought in Kosmic 
ideas. Liberty gained can only be preserved by its judicious 
exercise ; when it degenerates, as in the rebound it too frequently 
does, into licence, we clank the same fetters. Men in all ages are 
much the same ; they clamour for their fetish, and get it, newly 
named, newly dressed, and newly ceremonialized. The men of 
these days deny that principle of being which the ancients sym- 
bolized and respected, and are not so lucky as the Alexandrians, 
who found their ideal in the mother of a God, but the God, as 
Creator, offered by the savans, is a mass of moulded matter.^ 
In the sea of materialism, where every floating speck assumes 
gigantic proportions, there are many divers, although but few 
secure the pearl. A handful of slime is hailed as the nucleus of 
a microcosm to come, and as a solution of the mystery of the 
Kosmos. This mysterious stuff turns out to be " a venicle all 
strewn with the maddest Waterloo crackers, exploding distractively 
and destructively wheresoever the mystified passenger stands or 
sits" [Carlyle), 

When we uplift the curtain of sense, that veil of mystery, and 
look into its beyond, we find everywhere a fundamental principle 
working and unifying, which leads to the conception of a material 
ultimate intelligently directed, substance correlated with sub- 
stance and force with force.^ John Scotus would have said, "It 

^ Hume says, '' It is remarkable that men have n natural tendency to rise from 
idolatry to theism and from theism to idolatry" {Nat, Hist. Rel., p. 54), 
^ The imponderability of beat la sYioww \w Wie \ftft\. ^l VvwlIVu?; a ^ound of mercury 
end a pound of water in opposite baVoiiciiE to \Xi^ ^«Kv«a ^«.^\«» w. \fe\!&\ftinl^^x«!ail 



ras the auspicea of the reinsntution of things" and the return to 
[ primordial conservatism. We search the facts of sense and 
light live ill sense, but, with intelligence as an interpreter, 
brough the symbolical we reach the real. Tertullian wisely 
aid, " Time is the ally of truth, and wise men believe nothing 
tut what is certain." If the certain, i.e. the unchanging and 
iniversul is only to be accepted, in matter we cannot find it. In 
onsciuus intelligence we have this certainty — it leaps the gulf 
ind satisfies the human understanding in its demand for con- 
inutty. To demand the proof of a fact present in the minds of 
/s only to dull its appreciation by an "iridescent cloud of 
ipords" which they are incompetent to satisfy. Consciousneps 
aay be synchronous with continuity, but certainly is not a 
Onsequent of molecular displacement. Heat exists in all ob- 
md forms, whether they be gaseous, liquid, or solid, and yet 
. no solid consistency. The limestone rock (as lime) in 
BTting with its heat falls at our feet an impalpable dust, and by an 
rater agaiii becomes a rock. The iron by the 
jency of heat will flow in a stream, or become clothed with the im- 
inetrability of the diamond. Nature has her depository of stores, 
It the artificer is always among them — the unit of heat, the power 

Bf II bu rcdilciHl or iiicrfunBil !ho (ubulflncra rpmHiri In eiiuipoiap, iilthQUsh 
timiM the lieiil will niter or leii" tbe water llmii It would the nwtcuty. 
delltnti' U--U |<ii'~T'iii ilii> Miimi- TnolB. u n ■unbentn ratlintt on u lislluatci 
H |iro<itiii"- III! >li'|'ii'-:ii'.'. I'lV.'i't aiL (hu *cnle, HHncu itlxnld iii>ul tins no 

(I nKiiiir iiir'Lii iiiii'.i.i'iitiim. Rumrurd made water boil by thn frlotloii of 

I Imri'i nji>iiJLiL< nif -i ii liiiihj of niKtiil immeiued In wnlnr. Ditry molted Jcn, 

filetloii ull.wu iiuitiKHs Liiu t«mpenitureor32°P. Praoli of tbe muti^clalltr^,^ 

jt KK ndJuRud { it IS rudinled through the moat ivrfcct VRCUum obtnlnftbl* ^^ 

nwllly than tbtougb air. the mdlalian being in all dlreotionii and without linp«- 

it fhin) CKHfiln){ raya ; on the candensntlon of a masa hent bacomtii inimedlibilj 

)0| m II ihuii ai{aee»id out, a* In hammering cold Iron, and In mlxltig bodjai 

_... occupy Iraa s|«iub wbtiii cbamically nnilsd. Thaae Inalanwa ajipBat to prove 

•I wbatuvpr hi'iit be, it l« Mtmatlilnii: a|>ei:iflc. Thu Ignlilon ot ((unpuwdar pienenla 

'i locia ; il it were only lbs inotton of the maaa, whpnce comea the greut vxpait- 

, ! ir thfl \iawtet be in the particle, It la ii aometbliig BpeciQo and u vnbjtnnce, 

oogh litiuunderable. Soma auppoiiH " Ihnl th» phenumt^nn uf iieat arc pcoduc«d 

\n txaeeaing\y xnbtle flulrl parvudlni^ thu whola uniternf, lolti'iiuig or mvlting gt 

lying bodira," and by ill propertien aenking Ibe " widrsl and nioal equable 

nlon." ItK ((Ultntity may be meaaared, and its qualitic^i iiiftirtnd. Ilvat u wirtii 

I IvKKthrned ; beat water iji n ruti vetael, it flowa over ; idl ztubKiancvR, with few 

tllon*, (tain hulk In progwrtion to tha iocrenra of tenipi^ralun-. Ilnndla Ite witli 
and, and then tbruat It Into cold aptlng water, and tlie wutei' t'mla nbiolntel]' 
m; lake Ibo othar band from healed woter, and put it In the anrnu aprlng wal«Ti 
Ibe eMMatiiHi la that of b chilling cold. Thla eX|ierlnient iihowa tli« beat it ft 
dBe Mniething wbiob ipeclfioally neli upon aaninllon. Tliua it would nwm that 
L li»t and aenantlon have gioiltlve and nrgaliro qiiniiliea. Throughout pbeno- 
we bave Ibe same relntlvnneai — bpai and cold, th« pondarahln and im- 
■" — torCB and Inertia, llie iioailira and iiegiilln', the aWW*. tiwA A^sftWTO'A. 
^oxofiMai tbe proceia of Uio Quite and Vti wi\iUa bu tiii:M<a\s v^ 'a.n'wn^ 
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of life is always present, always accomplishing results, now consoli- 
<lating masses, now shrinking into itself, and withdrawing its 
cohesive powers spreads the rocks abroad as dust, the sport of 
«very passing wind. 

The pertinacity with which scientists endeavour to solve all 
the infinitesimal facts by a g'tven^ shows the insufficiency of their 
reliance upon perceptive results. These givens and logic, what 
sins they cover, easily expressed and obstinately insisted upon.^ 
Given A generates B, the union of A and B the other letters of 
the alphabet, Z as the final Sensuous perception, expresses a 
phenomenon of the universe. Each letter is related to the other 
and all to each, A is the expression of itself, and therefore IntellQCt, 
'equal in quantity and quality to the whole. Thus given A is 
intellect and B heat ; then B expresses the phenomenon of the 
•universe, as derived from A and concentrated in Z. Arranged 
in the mathematical formula, we have as grand an exposition of 
the universe, subjectively and objectively, as the disquisitions of a 
celebrated mathematician, who expresses as definite nriasses of 
matter that which is viewless and weightless, at the least to man I 
Tf et science is " observation and experiment " interpreted '' by 
^trained common sense ! " The French dictum is, the scientim: 
(theory cannot be considered complete until it is so clear that it 
can be explained to the first man you meet in the street. 
But all is quite in accord with the hypotheses of science, which 
call the active and working principles of nature, because 
imponderable and unperceived, molecular vibrations, which 
can attain to an importance only through the forces which 
excite them ! If undulations be the all where are we to seek the 
Kosmic unity ? It is like the minute philosopher who con- 
sulting his microscope finds stupendous energies stored in a drop 
of water, and then conceives gigantic organisms reflected in 
minimums, hundreds of which would find a field of exercise on 
the head of a pin. A glance into the laboratories of Physicist 
and Chemist fills us with wonder, because there we find simula- 
tions of the methods of nature, which after all, present but a 
feeble reflex of that greater laboratory the universe, where 
Intelligence, with a power equal to compass every result, presides. 

' << Mathematics can tell us nothing beyond the problems she specifically under- 
takes, she will carry them to their limit and there she stops ; upon the g^at region 
•beyond she is imperturbedly silenf (Spottiswoode). She cannot tell whether 
.flMtter be continuous or discrete in its structure, nor of its origin, nor of its cr«a- 1 
tion, nor of its annihilation, nor whether there be limits or not in time and bpsce. i 
'<< Conterminous with space and coeval in time is the kingdom of matbematicri; 
"Wltfain this range her domain is supreme " {ih), '* She does not . . contribole 
•«t8Bieiits of fact; . . but she sifts and regelates them and proclaims the laws to 
'^Krbich they must conform if those elements are to issue in precise results " (tfr). 

i 
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We have the machinist and manipulator with whom gravitation 
is but the adjusting balance, and all the intricacies of phenomena 
but the offshoots of thought. Thus nature in the unison d /ua 
harmony is enthroned in divinity, of which the universe is the 
embodiment, finding a reality in the illimitable all — that 
which was and that which is — the sole Eternity, Intelligence. 

We are conscious of our own being, and by sensory perception 
are instructed in a world of facts, but withal there is an inner cry 
of where is reality ? Every where there is mystery, this mystery 
every mind tries to solve but never arrives at a solution ; with a 
thousand instructors we meet only sophisms, we have the expres- 
sion of a symbol but never the thing itself. What we groan under 
is not the tyranny of thought but the dogmatism of assumptions. 
Matter we are sometimes told may be an outgrowth of spirit, but 
what is spirit ? If it be not the thinking fact of our own exist- 
ence man has from all time wasted his moments in chase of a will 
o* the wisp. We glean our own shallows, catch minnows and 
proclaim them to be trout. 

In the view of the science of the time matter and secondary 
causes are the sole objects of contemplation, as though the pre- 
smtments of the one and the successions of the other were not 
effects originating from a primordial impulse. The very admis- 
^n of such a possibility as a secondary cause, by implication, 
confesses a first cause as an antecedent fact.^ 

" Matter at rest would never by itself cease to be at rest,^^ how 
dioi is the hypothesis of Tyndall to be verified (vide Belfast 
Address) ? Science traces matter backwards until a kosmical in- 
candescent vapour is arrived at, and we are gravely told " not 
done the mechanism of the human body but that; of the human 
mind itself — emotion, intellect, will, and all their phenomena — 
were once latent in a fiery cloud" (Tyndall).^ This, to use the 
Wwds of Carlyle, is ^^ diluted insanity. ' Science has found some 

^ ** Knowledge is distinct from opinion, from feeling, and from all other modes 
tf MibjectiTe impression, still the limits of knowledge are at all times expanding 
>ri Uie boundaries of the known and the unknown are never rigid or permanently 
lad. That which in time past or present has belons^ed to one category, may in the 
fctan belong to the other. Our ignorance consists partly in the ignorance of 
VM facts and partly also in ignorance of the possible range of ascertainable fact. 
Vwe could lay down beforehand precise limits of possible knowledge, the problem 
•T ihyflical science would already be half solved. But the question to which the 
KMitific explorer has often to address himself is not merely whether he is able to 
alietfais or that problem but whether he can so far unravel the tangled threads of- 
tb natter with which he has to deal as to weave them into a definite problem at all'' 
(hottfewoode, Dub., 1878). 

^^I have always kept apart the speculative and the proved. Before Virchow 
ftii'kid down his canons I had reduced them to practice ! '' (Tyndall, XIX Cent., 
Iftt. n. 507). 
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of the methods of nature ; and as though the findings of science 
were the all of nature ; by a pen'ersion of reason the method is 
pronounced to be the cause. 

The truest idea of matter is attained in the expression of 
force.* Force in its static state becomes objective, as solids, 
fluids, and gases, resolvable each into the other ; thus atoms or 
molecules are really the ultimate particles of energy, which when 
reduced into the possible minimum, are resolved into the primordial, 
becoming imponderable and imperceptible, and after undergoing 
the same rounds of energy again become objective. In such a 
view we find a consistent method in nature. The tendency to 
inertia is the expression of the static state of force, the same 
energy required to originate motion is required to arrest it,' 
and force and motion become heat. Probably it never will be 
known how matter was initiated or what is its ultimate structure ; 
therefore hypothesis is reared against hypothesis ; according to 
Hume's postulate the most probable hypothesis should be accepted. 
All the focts of nature tend to an assurance that matter, in the 
objective form, is the effect of a principle yet undetermined by 
science, through which forces are displayed — the plastic substance 
which nature first created and then moulded to its purposes \ the 
same amount of force is found to affect the same amount of 
matter ; can we say force is the incident of matter ? if not, does it 
not follow that matter is the incident of force ? The only evidence 
we acquire of the continual existence or eternity of matter is by 
the continual amount of force displayed. '' When we weigk 
matter our evidence is the force of attraction, again our evidence 
of force is the matter it acts upon." We cannot conceive "a 
force without an antecedent force.'^ Grove says he cannot con- 
ceive the opposite " without calling for the interposition of creative 
power any more than (he) I can conceive the sudden appearance 
of a mass of matter come from nowhere and formed firom 

1 Forces change the nature of substances. The correlate of the force which 
changes gas into liquid in one point of space and liquid into gas in another, equsi 
volumes disappearing and re-appeuring, to the inexperienced appears like the pas^ 
of a fluid through solid wire^ {Cor. Phy, For,, p. 2^0). 

' The phenomenal effects of gravitation and inertia are motion and resistance i9 
motion. Thus a meteor rotating round the earth, supposing there to be no resist* 
ing medium^ so long as the rotation continued the motion would be the exponent of 
the force impelling it. Supposing a resisting medium to exist, if this motion be 
arrested and taken up by the medium, be the mode what it may, then if the meteor 
approach the earth and fall on it, the motion of the meteor is stopped, but it ii 
taken up by the earth causing a vibration through its mass ; part of the motion abo 
reappears as heat both in the earth and in the meteor, and part in the change of the 
earth's position consequent on its increase of gravity, gravitation being a mode of 
force probably identical with that of pressure, or motion, t>. weight (vide 8$1» 
Grove^ Cor, Set.). 
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lothing'' {Correlation of Forces^ p. 265). "Causation is the will, 
Creation the act of God " (ih.2yi). 

If from a piece of granite and its surrounding air all the ele- 
ments contained in an egg, and a grain of wheat can be collected 
[Pritchard), the inorganic is co-ordinated with the organic, leading 
to the idea that the primordial principle is identical in each, the 
lifferentiation being due to conditioned force. If in the germ cell 
the forces be existing which develop " into a man or an oak ^^ it is 
;asy to conceive, that as the germs or cells multiply in a geometric 
ratio, that the forces multiply with them, and that the expendi- 
ture as growth (work) is continually replenished, the static con- 
tinually becoming the dynamic, expressed in animation. In the 
germ or organization vital force^ is the active agent ; in the 
inorganic it probably acts by the process of catalysis.^ 

The greatest Kosmic idea of the age, philosophically pursued, is 
the correlation of forces, inadequately treated by the professors, or 
we should hear less of matter as causation, and of potences which 
exist but in ^* scientific imagination." In force is to be found the 
method by which nature acts, explained as a unity of changes. 
Force is everywhere, no substance coheres without its manifesta- 
tion. In the universal concentration of power, as heat presenting 
motion, we find the order and arrangement we know as pheno- 
mena.^ ** Of absolute rest nature gives no evidence;*' on a 
change other changes supervene, a change of temperature is a 
change in the equilibrium of other bodies, these move in their 
turn, counteraction producing re-action, and as regards the mass, 
unity of action. A body in motion would continue so for ever 
in the same direction and with the same velocity, unless impeded 
b? some other body or force than that by which it was initiated. 
Function is impeded motion. If the motion of a body were sud- 
denly arrested there would be the same amount of heat developed 

^ Grove 8a3'8 '' muscular force, animal and vegetable beat, &c., will probably be 
iband to have the same correlation as inorganic substances.'' This may be, for it 
ORly points to the method of nature ; but this is far from saying that muscular action 
it not the result of vital force. 

' Catalysis or chemical action is indocexl by the presence of a foreign body, as 
^vben a slip of platinum is introduced between oxygen and hydrogen in a receiver 
■ore or less rapid combination will ensue. No new force is yielded, it only deter- 
mines the chemical action, but tbe force when developed may be converted into the 
voltaic form, e.g. a tub containing oxygen and another tub hydrogen, the bases of 
^ being connected by water or other electrolyte, introduce down each a con- 
Mctod slip of platinum, both ends of which are immersed in the electrolyte, a voltaic 
^nection is formed, and electricity, heat, light, magnetism and motion may be 
induced (Cor, of Fhy. Forces, p. 228, 229). 

* We may Invariably resolve heat into motion, '* and view it as a mechanically 
Mpulilre force, a force antagonistic to tbe attractions of cohesion or aggregation 
tending to move the particles of all bodies or to separate tbem from each other " 
(Cbr. of Fareesj p. 43 ) . 
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as there would be were the motion carried through a great number 
of points. Heat becomes motion and motion becomes heat. The 
friction of water produces heat, and through its action was found, 
that science terms '' the equivalence of heat.'*' The genend 
proposition of science is that motion is the initial force; 
motion is a resulting effect, heat is never present but motion is 
produced, how the factor of motion becomes the mode of mocioa 
is not explained. The proposition of Joule that heat is converted 
into work (motion) proves heat causes motion, and motion througji 
friction makes heat apparent, the heat through motion is reconverted 
into work, and work through motion is reconverted into heat 
The principle of the correlation of forces proves that there is 
an initiating principle and the forces are conditions of it ; also 
that each force can assume the place of another and in the con- 
ditional phase each can initiate the other. When out of heat,asa 
condition, the other forces are evolved the ultimate result is heaL 
Supposing the initiatory principle of phenomena be heat, die 
round of the conditional forces may be gone through, yet in all cases 
heat eventuates, and shows that heat, light, electricity, chemical 
affinity, magnetism and motion, are but the conditions of a prin- 
ciple diversified in action and application ; this Grove doubts.^ The 
forces must be the collective energies of something ; in regarding 
any of the forces as initiatory, or regarding them as a collective 
feet, we do not get at the initiatory principle. We do not find 
electricity or any of the conditions revert into themselves as elec- 
tricity into electricity or magnetism into magnetism, or motion 
into motion,' but into some other of the conditions, but all end 

^ In Joale's experiments, <' an apparatus formed of floats or paddles of brass or iroo 
is made to rotate in a balk of water or mercary, the power which gives rise ^» 
tbls rotation is a wei«^ht raised lilce a clock weight to a certain height ; this actis^ 
danog its fall on a spindle and pally commanicates motion to the paddle wheel, ^ 
water or mercary serving as a friction medium and calarometer, the beat bein^ 
neasored by a delicate thermometer. The results obtained are considered to prov^ 
that a fall of 772 lbs. one foot raises the temperature of one lb. of water one degie^ 
Fabr. (In his experiments he tabulated to the lOOOth part of a degree Pahr^j 
{Cor, Phy, Sci.f p. 3J). In science this is called foot pounds. 

* Grove appears to be of opinion that there is no distinct direction or principk 
in respect of forces. He says, *' The true expression of the fact is that each mock 
of force is capable of producing others, and that none of them can be produced bo 
by some other as an anterior force ; then any view which regards either of them at 
abstractedly the eflficient cause of all the rest is erroneous '' (Cor, Pky, For,y p. 250) 

s « Force in its limited sense may be defined as that which produces or resisCi 
notion " (Grore), and is not the expression of the effect but of that which produoei 
it. After the discovery by Oersted of electro-magnetism, and before that of mag* 
Betico-electricity by Faraday, electricity and magnetism, high authorities supposed 
stood in the relation of cau«e and effect, but now with equal truth it may be said 
eitlier Is the cause of the other. *' Where magnets existed withoat any apparent 
electrical currents, hypothetical currents were supposed," '' but now/' with equal 
tmtby electrical currents may be referred to hypothetical magnetical lines ; if, there- 
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xpression of heat. Heat, in our ignorance of the ultimate,^ 
to be the origin and end of all material phenomena; in 
e it is universal.^ The circle commencing in heat, as a. 
e, completes the circle by reversion into the principle. Max- 
s, " We have heat in the unit of a measurable quantity, but 
>t treat it as a substance because it can be transformed inta 
We must not rank it as a substance until we have further 
e of its nature** [Theory of Heat ^ P- ?)• Newton appeared 
: " that heat consisted in the internal motion of bodies/*' 
ixwell prefers to use the term " heat generated.'* The 
idea of heat is represented by temperature.^ In old time 
s considered as an imponderable substance, but now it is^ 
word beat is not '^ a scientific term -" and when used ta 
a measurable quantity^ it is not free from ambiguity^ 
associated with words expressive of quantity ; we are not /» 
'f we would be scientific^ but are to use the more scientific 
^mperature. The word hot as the abstract expression of 
n as experienced on contact with things is abolished. In a 
bat which was supposed to be a material something is- 
tdinto a sense^ as in the case of pain, &c. The only name 
* for this sensation "is the sensation of heat.'' However 
the abstract idea of heat is pronounced to be, I am hot^ 
1 cold, shows the state of the sense although it does not 
it in degrees. In scientific experiments it may be nece»- 
express the degrees with exactness, but for all general 

rieity caase magnetism and magnetism cause electricity, then electricity 
■ctricity, which becomes a reduetio ad ahsurdcan, of the doctrine " (Grofe, 
n of Forces), The absurdity may be rid of by snpposing they are Condi- 
principle, — heat. Of heat as a principle, science admits nothing; the 
1 only are met with. Without heat there is nothing ; we cannot say the 
tie other conditions, bat if heat be accepted as the primordial nnit, the 
ic its state the more solid its substance, by the display of the condition* 
yrdial unit becomes active. Magnetism and electricity thus are acting 
of the static principle. Whether we speak of heat as static or latent, it 
e, for it is immediately active when conditions are apt ; then arise disrup- 
integrations and changes, through the resulting effects of the conditions, 
ronld be the antecedent, or cause. 

on, after speaking of the change of water into vapour, says, ** And among 
>as and strange transmutations why may not nature change bodies into 
light into bodies ?'* 

well {Heat). '* The idea of temperature is the property of a body cod- 
tb reference to the power of heating other bodies, and the idea of heat 
nable quantity which may be transferred from hotter to colder bodies." 
Mailer says, " Till lately caloric was a term in constant use, and it was 
b express some real matter. • . That idea is now exploded, and heat ia 
1 to be ti>e result of molecular and etherial vibration. All matter is now 
o be immersed in a highly elastic medium and that medium has received: 
of Ether. No doubt this is a great advance; yet what is this £ther,. 
srybody now speaks of as a substance ? beat, light, electricity, sound, . 
' so many different modifications of it. Ether is a myth, a quality changed^ 
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purposes nature is the best thermometer. Heat may not be a 
substance but it acts as one. Heat apparently is in opposition to 
? gravitation, but gravitation is probably a correlated force, if so 
'^ the opposition is only apparent. Tyndall, with his expressive 
genius, seeks its correlation as his originating thought, as from men 
and their writings he had learned " that the notion of gravity 
being an outstanding force, entirely incontrovertible, was pre- 
valent among them" (1875, Constitution of Heat),^ Grove, in 
the modest expression of his facts, says, " Gravitation being but a 
subjective idea its relations to other modes of force seems to 
me identical with that of pressure or motion. Thus, when arrested 
motion produces heat, it matters not whether the motion has 
been produced by a falling body, i,e. by gravitation, or a body 
projected by an explosion, &c., the heat will be the same, provided 
the mass and the velocity at the time of the arrest be the same. 
In no other sense can I conceive a relation between gravitation 
and the other forces^' {Cor. For.^ p. 321, ed. 1862).^ 

The simplicity of description has scant place in modern science. 
The general idea of the law of fluids is of a pressure equal in all 

into a substance, an abstraction, useful no doubt for the purposes of physical speca- 
lation, but intended rather to mark the present horizon of our knowledge, than to 
represent anything which we can grasp^ either with our senses, or our reason. As 
long as it is used in that sense, as an Algebraic X, as an unknown quantity, it can 
do no harm, as little as to npeak of the dawn as Erlnys, or of Heaven as Zeof. 
The mischief begins when language forgets itself, and when we mistake the word 
for the thing, the quality for the substance, the nomen for the numen *' (Sc. Lan,, 
V. i, p. 663, 7th ed.). 

> The law of gravity as applied to the sun is that the attraction varies inversely 
as the square of the distance, i.c. decreases as the square increases. Distances 
being as 1,2, 3, the power is as 1, 4, 0, so increasing in a geometrical ratio. 
Kepler's law of mutual attraction was precedent to the discovery of the theoiy 
of gravitation, but is really an incident of it. Simply stated, *' every particle of 
matter in the universe attracts every other in accordance with the law of tbe 
inverse square of the distance." Newton suggests on the hypothesis of an elastic 
medium in space, increasing in elasticity as we proceed from dense bodies outwardf, 
that this <* causes the gravity of such dense bodies towards each other — ever}' body 
endeavouring to go from the denser parts of the medium to the rarer " (Newton'0 
queries^. Le Sage's idea, as illustrated by Prevost, was, all space is occupied by 
currents of matter, moving perpetually in straight lines in all directions with vast 
velocities, penetrating all bodies. When two bodies are near each other tbey inter- 
cept the current which would flow in the intermediate space if they were not there, 
and thus receive a tendency towards each other from the pressure of tbe currents 00 
their farther sides. It was supposed the line of the moon's apsides (i,e. her greatest 
and least distances from earth) moved with twice the velocity which gravitation 
would induce, and thus was subversive of tbe theory. The idea arose from ao error 
in the calculation. Buffon asserted that force could only vary in accordance with 
the law of tbe inverse square. Gravity is a quality, an emanation, and emanations 
all obey this law. This position was attacked by Clairvault (vide amirvaersjf^ 
Wbewell, B,l\f p. 228). Herschel has shown that double stars wbicb rerolre 
around each other in ellipses obey the law of the inverse square. 

^ Mesotti had before mathematically treated the identity of gravity with cohesive 
attraction 
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directions. Maxwell tells us " that a fluid is a body the con- 
tiguous parts of which act on one another with a pressure which 
is perpendicular to the interface which separates the parts,'^ and 
we have an isosceles triangle to prove his description. 

Heat, or whatever else it may be, in its vibrating fact, becomes 
diffused by conduction, radiation, and convection. '' Substances 
which admit of the radiation of heat through them without becom- 
ing hot . . are . . Diathermanous ; those which do not admit the 
passage of heat through them without becoming hot are Atherma- 
nous.'* The radiation of heat is called thermal, to distinguish it 
from the conduction of electricity and the radiation of light. Heat 
travels in rays like those of light. When the radiation is stopped a 
body becomes heated, when it becomes luminous the rays are scat- 
tered on the surface. As a general rule bodies expand when heated ; 
iodide of silver is an exception (Fizeau). When they become cool 
they contract; water, bismuth, and a few other substances are ex- 
ceptions. 

Maxwell says physicists do not assent to the proposition that the 
heat communicated to ice is still in existence as heat.^ The term 
latent heat is that form of heat communicated to a substance with- 
out raising the temperature.^ The term has a scientific acknow- 
ledgment in the phrase " the latent heat of fusion.'^ Miiller, of 
Berlin, demonstrated that steam at an ordinary pressure being 
sent into a solution of salt {chloride of sodium, on which it has no 
chemical action), the temperature is always higher — one-third (A^/zf., 
v. 16, p. 72). Grove says latent heat is a mere mental conception, 
and ought only to be received on the ground of absolute necessity.^ 

' Black's discovery of the latent heat of liquefaction and of vaporisiition, >.e. tbe 
latent beat of liquids and of vapours, was made whilst a professor in Glasgow. 
These discoveries and his researches into tbe differences of mild and caustic alkalis 
'^ere the fonndations of his fame. Dewar (Dissociation of modern ideas of 
<^mieai action) f says, <* Black may be regarded as tbe father of modern chemistry. 
He availed himself of the queries of Sir Isaac Newton, who, although he published 
nothing directly on chemical science, nevertheless in those queries expressed 
chemical opinions. Black's great discoveries were connected with the transforma- 
tion of bodies when tbey either liquefied or became gaseous, and with the great 
<*octrine of latent heat. 

' Tbe consequences of tbe property of latent beat are important. *' Each part 
^^ succession must have a proper degree of beat applied to it. If it were other- 
^iiietbaw and evaporation would be instantaneous; at tbe first touch of warmth, 
^Itbe snow which lies on the roofs of our bouses would descend like a water 
'pout Into the streets ; all that which rests on the ground would rush Hke an inun- 
'^tion into the water courses. Tbe but of tbe Esquimaux would vanish like a bouse 
'Q a pantomime ; the icy floor of the river would be gone without giving any warning 
^ the skater or the traveller ; and when in beating our water we reached the boiling 
point, the whole fluid would flash into steam, and dissipate itself in tbe atmosphere or 
Settle in dew on tbe neighbouring objects" (Wbewell, B, T., p. 92). 

' Wafer at 1 12'* mixed with an equal weight of ice 32% the whole will be reduced to 
^2°; <' the ice changing its condition from tbe solid to the liquid state abstracts from 
^he liquid an much beat as it requires to change it into a liquid state, which is rendered 



2 1 8 Heat and fVork. 



He seems to be of opinion that the abstracted heat is used in wc 
This phenomenon " has generally been considered as strongl) 
favour of that view, which regards heat as a principle, or mat 
or ... . as a substantive entity, and not as a motion or affect 
of ordinary matter .'' Heat produces a repulsive action betw 
masses.^ 

If, as Grove and Clausius say, the heat is expended in the wc 
whence is the re-energy ? The squeezing and refrigerating procei 
used in rendering oxygen, nitrogen, and air liquid,^ show wc 
but not that the heat was expended ; for immediately the tens 
was loosed the substances resumed their former volumes. If 
heat had been converted into work it was reconverted into h< 
If viewed in the light of the correlation of forces, it is a persist 
fact, used and re-used, and yet existing*^ 

Science says, '' Heat is a form of energy, because it may 
generated by work." This is something like saying it is prej 
and not present. If there were not heat innate there would be 
work to display it as an effect. Heat is the fact of motion, and 1 
a force, but whatever the force exhibited it is due to calorific acti 
light is said to have weight (2000 lbs, to the square mile). 
same chain of reasoning would show heat to have weight, thro 
pressure caused by expansion. If gas acts as a spring, it doe 
through the energy of heat. There are continually new thee 
and views in relation to energy, all of which appear identical 1 
Helmholtz^s theory of the conservation of force. In the ultin 
idea motion is the effect of friction, and can only be exc 
by the presence of heat, and, however brief the interval, it n 
exist between the antecedent and the effect. When a mechar 

latent or remains associated with itself so long as it remains liquid, but of which 
no evidence can be aiTorded by any microscopic test" (Cor, of Phy, Forcer, p. 

* Fresnel's and Baden Powell's experiments showed that lift, mobile b 
heated in an exhausted receiver sensibly repelled each other ; 2nd, Newton's 
change their breadth and position when the glasses between which they appea 
heated and that the glasses re(>elled each other. Clausius says, " latent heat i 
only as its name imports hidden from our perceptions, but has actually no existei 
it has been converted into work. Yet in another place he says it is the vis vi 
molecular motions. 

*^ At the beginning of the century it was regarded as proved that air was a 
stance which diifered from a fluid in having stored in it in some way a ce 
quantity of heat. In 1805 Dalton stated he had no doubt that the permanent 1 
were liquefiable bodies. Twenty years were required before Faraday liquefied 
gas. It is commonly supposed that a fluid and a fluid only boiled. Dewar, i 
experiment, showed Uiat ice in ether presents the fact as shown by the conti 
process of ebullition, though the temperature of the block of ice was below th 
the polar regions. 

' Black showed the quantity of heat to raise a temperature depends not 
on the mass but on the quality of the mass. Irvine called it capacity for 1 
Gadolin specific heat Capacity is the number of units of heat which raiset 
temperature of a body 1° Fahr. 
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ure^ gunpowder, and a co9 of steel, are enclosed in a cylinder 
fired by electricity, the steel is Aised and twisted, and re- 
Jes the skeleton of some meteoric iron (JV^/^ vol. 15, p. 561}. 
motion is due not to the electricity, it could be arranged to 
throu^ the powder without igniting it, but to the spark 
h excited the motion and fused the material. In all problems 
'cit heat is a resulting fact ; surely we should say the latent 
ne sensible, or rather the static b^rame the dynamic iact.^ 
heat be energy expressed as work, and the amount of heat in 
'orld is always the same, how can there be ^' wasted heat'' or 
raded energy ? ' 

ictically (notwithstanding the necessities of physics) there 
IS to be no distinction between potential and kinetic energy. 
is propelled, and reaches an elevation, the energy b exhausted 
unteracted by the friction of its passage (/. e, its woric) ; this 
led kinetic. The shot suspended in air is motionless, by 
tion it falls from its elevation and reaches the earth with 
docity of its propulsion ; this is potential energy (as Helm- 
says), expressed in the rebound of a bent spring. Heat \s 
a prind|^e and conditioned, and these conditions, as ex- 
*A in the correlation of forces, are its innate facts. If there 
innate principle in mind, as now admitted, there probably 
physical facts. Nature is always awaiting her opportunity, 
Goethe says, ^ knows no pause in unceasing movement and 
ction, and has attached a curse to standing still." It is the 
s which makes all things consistent. A change in the 
{rfe c^ heat would throw the world of phenomena into con- 
( or cause its disruption. The slightest change in the 
tuents of the atmosphere would render it unfit to support 
s we know it. Not a star comes to its appointed place at 
alculated time but proves the exactness of law. If there 
commoii prindple in the organic^ surely there is the 
in the inorganic The rule once displayed in pheno- 
is always continuing, the variations are but resulting con- 
s. We assume there is a time intervening in the results of 
n. May it not be that this intervening time has relations 
Hth our perceptions, and that results ensue without distinc- 
of time? In principle it is so; but we reckon by the 
ns of effects. Chop a thing as we may, the poles are always 

i HelnboKz calb tbe sam of fensionis, Thomson calU statical enen^, 
potential energy. Maxwell says ibis i^ a felicitoa:) term. Tyndall seem:* io 
** speei i e beat " and ** capacity for beat " in effect tbe same, for be say:f, 
vt \mtm we may continue to ose tbe term:) now we know tbe true nature 
etiom eotfcted by tbem " {Heai^ 145). Yoans^ used tbe terra energy to 
tbe qoMvtity of wotIe. Joule has sbown that energy is conrertiMe. 
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existing. This shows polarization is an innate principle^ not a 
mere consequence of shifting particles, but incident in the thing. 

All bodies consist of minute parts.^ Whether as molecules or 
heat foci, if the latter it would be innately constituted as 
the unit of force, or of life, or of construction. '' The heat 
accomplishes what may be termed interior work; it performs work 
within the body heated by forcing its particles to take up new 
positions" (Tyndall, Heat)? 

In science the distinction between fact and theory is con- 
tinually intruding. Grand generalisations are not to be esteemed 
as final results, but only as the highest exposition which induc- 
tion, aided by facts of observation and experiment, has arrived 
at.* Science is the knowledge of the development and ampli- 

^ Grove say^ be does not use the word tnoleculed in the sense of the afomist, or 
insist that matter consists of indivisible particles or atoms, but *< as confradistingaisb- 
ing the action of indefinitely minute physical elements of matter from that of masses 
having a sensible magnitude, in the same way as lines or points may be used in an 
abstract sense '' (^Cor, Phy. Forces), 

^ Heat is not the clash of the winds ; it is not the quivering of the flame, nor 
the rising of the theometric column, nor the ebullition of water, nor the motion 
which animates steam when it rushes from the boiier in which it has been com- 
pressed. All these are mechanical motions, into which motions of heat may be 

• converted, but heat itself is molecular motion, it is an oscillation of ultimate 
particles" (Tyndall). 

Maxwell says, << All bodies consist of a finite number of small particles called 
molecules, each of which consists of a definite quantity of matter, the same for the 
same substance, and its mode of combination the same. It may consist of several 
distinct portions held together by chemical bonds, and may be set into any kind of 
relative motion, and so long as they do not sever it is a molecule, all molecules are 
in a state of continual action, but the hotter the body, the more violent tbeir 
agitation. In solids they never get beyond a very small distance from their original 
position. In fluids there are no limits to the excursions of the molecules, they traverse 
but a small distance before their path is disturbed by an encounter with other mole- 
cules and then they are pushed into new regions. The actual phenomena of difllisioD 
both in liquids and gases furnish the strongest evidence that these bodies consist of 
molecules in a state of continual agitation." (What cause is there for this agitation 
but heat ?) 

In continuation, he says, <' the action between them goes on for u finite time, 
during which the centres of the molecules first approach each other and then 
geparate.^' This he calls '* the free path of the molecule." What is all this bat 
laying that the force overcomes the inertia, and that the weight and the inertia act 
togetlier, and that the new motion is due to the elasticity of the masses, an inter- 
action of force in force, or, as he phrases it, ** in an encounter between two mole* 
cules we know that since the force ot the impact acts between the two bodies, the 
motion of the centre of gravity of the two molecules remains the same after tbe 

• encounter as it was before. We also know by the principle of the conservation of 
energy that the velocity of each molecule relatively to the centre of gravity remains 
the same in magnitude and only changes in direction " (Maxwell, Thewy of Heat). 

3 Oersted said, *' The laws of nature are tbe thoughts of God." The solution of 
any natural law is rethinking the primaeval thought. Plato said, <* Nature was 
but the art of God ; His artificial machinery." Socrates said, <* Let it suffice yoa to 
see these works : adore the gods for these and think by them they show themselves 
to us; you cannot behold their form'* (Xenophon). Although there are no 
-writings of Pythagoras extant, from those of his disciples we learo, that apoo bis 
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ficatioo of littles. All the ages have been rife with theories ; they 
sfannber as indistinct hypotheses, and ^vAdi^vXy assume the pro- 
portions of digested facts, but do not assume this position until 
opinion is ripe for their reception. Thus astronomy, \\ history 
iitobe credited, made great strides in the early eras of the world* 
At a time when Europe had not emerged from barbarism ; and 
eren when civilization had made immense strides, astronomy 
was the merest surmise \ yet in these ages the sun disappeared 
beneath the line of the circle (horizon), and created no remark* 
The earth was a flat plane to which the sun, in a circling flight, 
pud his daily adoration ; the stars were fixtures in a moving 
lurror of glasa.^ The initiations of discovery are the stepstones 
of knowledge. Tliese initiations, when based on true principles, 
are zealously tested, and it is indeed rare that the conclusions drawn 
lemaiji a mere dream. 

Schellifig says, ^Philosophy advances not so much by the 
answers given to diflerent problems as by stating new problems 
and \rj asking new questions." Tait thinks no theory should be 
fermed unless it is based on experiment. Huxley, in his observa- 
tions on " paper philosophy," seems to have the same idea, yet 
KJence is indebted to many a haphazard suggestion. Even the 
settled cimvictions of science, derived from a long series of 
ohcrvations, are sometimes overthrown by an accidental disco- 
very. When all is said for science which can be said, it is but 
tke finite perception of an infinite plan. Theories formed by 
Rasonings without experiment have led to the establishment of 
br ; as Helmholtz's ** conservation of force,^' which he worked 
out in ignorance of Joule's theory. The Kosmic hypotheses of 
Kant and Laplace are also in example.- Hippocrates said, '^ It 
appears to me that what we call the principles of heat are im» 

?i(em of tbe bearens witronoiny I.4 foanded, a reTiTal after two tbomaod jean of 
Alifion. He was tbe ^u\ who osied tbe word kosmos (ornament and order) to expres 
tte«der wbich reignj* in tbe nniTerse and tbe world (Pbilolaos Hockb). Galileo^ 
Untardo da Vinci, Hook, and Cawini irnggestted ibe law of graritation before 
3(cvton bad paUiabed bin Prineipia (tide LueretiuMf part 2, c. ).), and no donbt 
nm il Newton bad not lived, tbe period l>eing ripv, tke law of graritation would 
kaie been d'ucovered before tbe conclaaion of bia centurj. Tbe merit of tbe dia- 
tmaj ht not tbe le» h» dne, altboagb it may be aaid tbat bat for Galileo and Kepler 
h hid nt^er maatered bia problem ; after all it bong on the qne^ition of tbe tmo 
■Hiun.i€wt of a meridian. 

1 Paacal lakJ of apace ** tbat ifa centre is ererywhere and its circumference no- 
vleie.'^ Tbis may be said of tbe universe. Pythagoras assumed tbe earth waa a 
lyieft floating In apace. Tbalea calculated eclipses. 

* XeMgr kjfpciUens, Tbe son revoked on bis azia sarrounded by an atmoapbeie 
vftieb bf html was extended far beyond tbe orbiti of the planets, they having as 
frt no rzJsteDC^' Contraction occurred throagh cooling, the rapidity of tbe rotary 
■oCkn Increased, and an exterior zone of vapoar or ring became detached by centri- 
h(gd k/ree, fbbbmUng, coalesced into a mass and revolved around the sun and fctaitb- 
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mortal. It knows all, sees all, hears all, perceives all both in tli 
past, the present, and the future. At the time when all was i 
confusion the greater part of this principle rose to the circun 
ference of the universe. It is this the ancients have called tli 
ether." In its nakedness we have the modern theory of undub 
tion as wave vibration. 

The old view of science looked on heat as an imponderab! 
substance, indestructible, unchangeable in quantity, and a 
essential and fundamental principle of matter, and when it di 
appeared it was said to be latent. It is found in all conditioi 
of substance, in chemical processes in constant quantity, ar 
that whether the combustion be slow or rapid. The Frenc 
physicists demonstrated heat to be a substance constant in quai 
tity ; its relation to mechanical work had not been estimated, 
can be produced by the friction of solids, or liquids, by the con 
pression of gases, and by the impact of imperfect elastic bodie 
but the friction and the impact of inelastic bodies are said to 1 
** processes in which mechanical work is destroyed." Jou 
measured the amount of work destroyed by friction, determine 
the quantity of heat produced, and established a defini 
relation between the two, known to physicists as the unit of hea 
He inferred^ ^^ unless there could be always found the san 
amount of heat from the same amount of work, whatever we 
the bodies made to rub against each other, it would be in vain 
seek for such a thing as the conservation of energy." " If woi 
and heat be equivalents, in any sense you must always get tl 
same amount of heat from the same amount of work," whatev 
the engine employed. He proved that the equivalents exist, ai 
fixed 772 foot pounds as a unit of heat, i.e. one pound of watc 
falling 772 feet, finds its equivalent in a degree of Fahrenhe 
Colding held, " Force is imperishable and immortal," and " wh< 
it seems to vanish it undergoes a transformation, and reappears 
a new form, but of the original amount, as an active force 

ing iti form |)re«ented a ring ai that of Satarn. Portions of tbe sun'i) atmosphf 
detaching at MuccemiTe digtancea formed planets in a state of vapour, each bavi 
motion, a planet would be produced having satellites and ringK, partaking of t 
original rotation of tbe sun, necessarily tbe motion of tbe rotation of toe planets wot 
be in tbe same direction. This idea La Place proposed as a conjecture. Tbe Kosn 
theory of Kant, worlced out independently, is similar. Wbewell hAlb, '* How cat 
tbe sun with bis atmosphere, materials, motions, constitutions and consequence 
How came the parent vapour to be capable of cohesion, separation, contractic 
solidification ? How came the laws of its motion, attracUon, repulsion, conden^ 
ttoD, to be so fixed as to lead to a harmonious and beautiful system ?" and, he co 
tbioes, ** bow, amongst many more things, came that previous state to exist ? V 
get from luminosity to luminosity, tenuity to tenuity, at length, as La Place saj 
We arrive at a nebulosity so difi^nse that Its existence could be scarcely suspectei 
(Wbewell, B T., pp. 181, 1S7). 
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: ( 1 824) bcIicTcrf heat to be material, and sDggested a perfecdj 
We engine in which the heat expended in work should rerert 
> heat. His idea of the indestructibility of heat was contro- 
by Thomson, but ingeniously proved by Qcrk MaxwdL 
oltz says Carnot hit up<Mi the true theory ; his law was, 
gvhen heat passes from a warmer to a colder body, and even 
>nly partially, can it be converted into mechanical work. 
, Cdding, and Joule, laid hold of the same thoaght.*^ 
as allowed to expand with a moderate velocity becomes 
^ and this work is said to be performed at the expense ol 
Kit if allowed to come into an exhausted receiver does n9i cmI^ 
^jtdual fetrii hecmu coohd^ other i become warm^ the temferatmre 
• equalised, and is the same as it was hefare the expansion of the 

It is obvious, the expansion taking place in air, that the 
•' the ^& passes into surrounding objects. When it takes 
n a vacuum there are no absorbing particles, and the heat is 
red, i^. remains uniform. TTie example shows that by 
ere expansion none of the heat is lost. HelmhcJtz says, 
t facts no longer permit us to regard heat as a substance^ fiyr its 
ty ig not unchangeable ; it can be produced anew from its vb 
^ the motion destroyed. It can be destroyed and then pro- 
motion. We must rather ccmclude that heat is itself a 
1 — an internal inmsibU motion of the smallest elementary far^ 
f matter!^ It appears to me the conclusion arrived at by 
vAVL is exactly opposite to that which should be d^awn 
lis argument, wliich proves, not that heat is a mere motion 
ration, but an actual and subsisting principle. It shows, 
it the quantity is changeable, but that it is always the same, 
n may cease and be reproduced from the vis viva of the 
1 destroyed. What is this but the condensation of heat, 
irement into its ultimate particle: if it be not always 
ig from whence is it reproduced ? Motion may cease 
e reproduced, showing the quality is always cc^itimring. 
motion is not a reaction of itself, but the result of heat, 

condition latent cm- sensible. Admitting heat to be ^ an 

leoviteh aMuntatned tbe nhinate elementi of matter are indhisibie pomte 
; exteiMioAy surrotinded \fj splteres of force alternating^ in respect of dutance : 
lere nearest the points is one of lepalsiony tbe intensitj inereasing as tke 
approaciMd, beyond tbe point of repnision it slides into attraction. Tbere 
eve in wbicfe tbe iaflneace exists and is energised, a sphere of repqkkHi agMi 
( and so OB until a perceptible distance is reached in wbicb gravitation alone 

. If a body besoeoMtitaled with attraction in tbe Mcendant it win be a solid, 
miati are repeilant it will be gaseoos^ bat if neither attraction nor leynlsMNi 
be ascendent, it wfll be Ikfold. In all bodies there are modiicationa, cbawge 
eie of attiaetion lor another^ al though a solid is Atill the result, it will be a 
fy^ even if Aeie be no chemical change. The dilRciilty ol tbe sjsten Is tbe 
le peiof wfCbcMil exieasfion. 
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internal invisible motion of the smallest elemental particles of 
matter,'* this goes far to prove that heat and matter are the 
same, that matter is a condensation of heat exhibited in the 
smallest elementary particles, and that the motion within the 
particles is due to the action of the primordial unit. The prin- 
ciple, heat, appears to be inherent, as shown by its action in a 
vacuum, its conditional fact alone varying ; at all events this 
proves permanence as to quality. If then, there be permanence of 
quality, there would be permanence as to quantity, and in heat we 
most probably have, so far as matter is concerned, the ultimaU 
fact of the facts .^ 

Kronig, Clausius, and Maxwell have developed the undulation 
hypothesis. " What appeared to the earlier physicists to be the 
constant quantity of heat,- is nothing more than the whole motive 
power of the motion of heat, which remains constant so long as 
it is not transformed into other forms of work, or results afresh 
from thcnC^ (Helmholtz). When we reflect that the power of 
the particles is the power of the mass, and that gases are really 
solids in expansion, it seems diflicult to understand how there 
can be any distinction between the action of particles, whether iB 
gas or in a solid. The real distinction being that the interstices 
are larger in gases than in solids, and thus the action may be more 
readily remarked. The constitution of the thing being the same, 
that which is true of a gas is true of a solid, conditions alone arc 
changed. If, as Helmholtz says, " the heat passes into the 
smallest particles,^' and if it be ^' nothing more than the whole 
motive power of the motion of heat, the conclusion must be that 
heat is both existing and persisting, i.e. innate, and that in this 
unit of force we have the primordial unit of matter? We have the 

^ "Energy of position" and "energy of motion** are transformations of best 
** Actual energy is exemplified in the vis viva of moving bodies — in beat, electric 
currents, <fec., potential energy in a bent spring or in a body suspended a gitea 
distance above tbe earth and acted on by gravity" (Helmholtz). 

The present explanation of science is that heat is not a substance but an nndii- 
lation. ** Like light it is a peculiar shivering motion, of the ultimate particles of 
bodies/' " Thus in collision and friction, according to the manner of viewing tbe 
subject, the motion of the mass of the body, apparently lost, is converted into tbe 
motions of the ultimate particles of the body ; and conversely, when tbe mechanical 
force is generated by heat, the motion of the ultimate particles is converted into tbe 
motion of the mass '' (<6.)> The nature of this internal motion << can only be 
asserted with any degree of probability in the case of gases ; their particles probeblf 
cross each other in rectilinear paths in all directions, f^triking against another 
particle, or against the sides of the vessel, they are reflected in another diree* 

tion (t6.)* 

3 In the 18th century the word caloric was used and it came *' to connote not 
merely beat, but beat as an indestructible, imponderable fluid.*' And at length <<to 
imply tbe recognised existence of something material, though probably of a moie 
subtle nature than the newly discovered gases" (Max Milller, Set, o/Ltmg)m 

* This Yiew expanded would present the idea that elemental saMtBiMes art focli 
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statements of the old and the new theories. The old idea was 
that heat was an imponderable substance called caloric ; the new 
idea is that it is an undulation, or, as it has been expressed, ^^ a 
molecular and ethereal vibration," not a substance at all. For 
practical purposes it may be necessary to make the distinction 
(even then the treatment is as of an existing thing), but when we 
pass the fzcts in review and inquire. What is heat ? we conclude 
it to be a principle in nature, varied as conditions require varia- 
tion^ and most probably the relativeness of each of them to the 
other has significance in the sensible or latent fact. It is perti- 
nent that no two sums of heat can be added to make a sum of the 
several quantities y e,g. two bodies ; temperature — one of 100°, the 
odier of 40^ combined present a temperature of 120°, not 140°, or 
take 60^ and 40% the result is 50°, not 100°. Substances combine 
in proportions bv affinities. A ray of light will obliterate a ray of 
light, sound will obliterate sound, the powers of electricity may 
be added to electricity and increase the intensity ; it is not so with 
heat ; we have but an equalization. A power, whatever it may 
be called, that is always present and always adjusting itself, must 
be considered inherent, a principle, if it be not the ultimate prin- 
^le, both of matter and force. No touch but indicates its presence, 
whether of the most gentle character, or whether of a force bearing 
^ before it. All we know of forces are modifications of heat ; 
•all that science really knows of heat is its effects. We may 
speak dogmatically, and assign to it different names ; whether it 
presents itself as a vibration, or as a real substance, it is a per- 
sistence ; it is locked up in the ice, and rampant in combustion ; 
not a wind blows, not a natural phenomenon occurs, but we 
<^ trace it to heat. If, instead of the atom, or the molecule, 
or the smallest elementary particles of Thomson or of Helmholtz, 
We suppose the unit of heat is the unit of vitality^ force points 
"dosed or unclosed, miniature vortices, that the power is within the 
particle, and that both quantity and quality are merely its develop- 
ments — ^this would at the least bring us nearer to the comprehen- 
sbn of ultimates. Heat is talked of as a measure of work — 
beautiful, ingenious, and painstaking are the various theories — 
^ although the fact heat, is exemplified in work, it shows, (life- 
Uke) a principle which is for ever waiting to make its hidden 
rtsources apparent.^ 

>f one mbstance differentiated ; hence would arise a correlation in character similar 
that of the force*, fiventualiy it may be found that substance is but the objec- 
Ite preseDtment of the forces. 

I Thonwon's theory of pressure applied to ice and the consequent liquefaction of 
■t of it. Bertliokt's investigation on the nature of ozone (condensed oxygen) 
lowi ** it It a body in which heat is absorbed in its formation. Its activity in com- 



226 Heat the Primordial of Terrestrial Forms. 

On collating the old and the new theories of heat, they do not 
appear to be so diametrically opposed as they are assumed to be. 
The old calorific idea presents the principle, the new idea shows 
the working effect, which really is but the difference between specific 
and latent heat, or the dynamic and static. So far as material facts 
arc concerned a heat hypothesis would more fully and more sensibly 
account for phenomena than the matter hypothesis. The lattei 
could not exist without the former, and the former would present 
difficulties Unless it can be shown that heat in some form become; 
solidified. By the action of heat, we know all solids can b( 
rendered imperceptible. Reasoning inversely, do we arrive al 
the idea that the primordial unit of terrestrial things is that of heati 
Huggins' spectroscopic olefiant gas lines of the comet may shoMi 
the initiatory process of heat consolidation. 

The proposition that heat is the primordial ultimate out ofwhici 
matter arose^ worked out in a series oy syllogisms^ presents an a prior 
logical proof ^ (if it does no more). 

Wherever terrestrial phenomena are presented, heat is pre 
sented, latent, or sensible. 

All matters of perception can be resolved into, or be determinec 
by heat. 

Therefore heat is a principle (or the unit) of all terrestrial 
phenomena. 

Intelligence is not a terrestrial phenomena (immaterial). 
Intelligence cannot be resolved into, or be determined by heat 
Therefore intelligence is independent of heat. 

That which generates a principle is its antecedent. 
Intelligence generates heat,by which all things else are generated. 
Therefore, as from intelligence heat is generated, intelligent 
is the first principle. 

The conclusions of the syllogisms complete the problem : 

Heat is a principle, or the unit, of all terrestrial phenomena. 
Intelligence is independent of heat. 

Therefore, as from intelligence heat can be generated, intelli 
gence is the first principle. 

The mode of expressing the scientific idea of heat confound 
the thing with the form in which it is expressed. Davy said 

bination is probably due to the heat being set free" (Nat, v, 16, p. 71). Mtiller' 
(of Berlin) experiment of forcing chloride of sodium into sleam is also in point. 

' Intelligence generates beat by inducing the molecular changes of the brai 
substances by its impulsion. If it be insisted on that the brain matter generate 
intelligence all argument must cease. All is matter, or' no matter. So advance 
i* thought, the mystery of the world is little more than the mystery of a cooke 
dumpling, yet inqni«itive minds will inquire by what means tbe apples got in (vid 
Srr^0r £€$artus). 
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^The immediate cause of heat is motion/' Tyndall considers 
^ heat as a mode of motion ;" Seguin, that ^^ the amount of work 
done by an expanded heated body is the equivalent of the heat tt 
Ay/;" Mayer, ** the amount of heat produced in compressing a 
gtt, or any other body, is the equivalent of the work spent in 
compressing it/' Helmholtz, ^^the law asserts that the quan- 
litjr of force which can be brought into action in the whole of 
nature is unchangeable/' Mayer showed his fact by the recupe- 
ntive power of the vital function. Joule and Colding consider 
that when force appears to vanish it undergoes transformations, 
apin to reappear as active energies. 

Tait says Seguin's calculations are wrong on one side of truth, 
and Mayer's on the other, but Mayer's substance (air) has been 
piDred by Joule to be capable of giving an exact result. S^uin 
bs the credit " of seeing that if heat be not matter some of it 
most disappear in the working," that Mayer has undeservedly the 
credit of discovering the dynamic theory of heat and of the con- 
ienration of energy, and that too little credit has been given to Joule* 

Joule and Mayer appear simultaneously and independently to 
knrc thought out the principle of the conservation of energy ; 
Helmholtz and Tyndall give the priority of the discovery to 
Hajrer ; Tait considers Joule to be entitled to the honour/ 

it will be gathered that in the view of science heat is but the 
ndidatsons or vibrations of particles of matter, heat being thus 
n^ded as an incident instead of the substance. Many talented 
■en hesitate to accept this dictum, even whilst admitting there are 
Acuities of explanation, unless the hypothesis be used. 

la |^l3B9->3^I1 1>r. Joale d«fcrib«d in a pubStr^tion e!ectro«macnietJC engines. 
i* iMt be «flrKMince<J as a Uw '* that the efTect' of e^i'jal r|uantitietf of transmitted 
ffadnat^ are proportioned io the reKijftance overc/^m*; by the current," Whatever 
Mitte •twfM;^ thick fkessy and ct^aracter of the m*;Ui\, it watf pro(K>rtioried to the 
ifmt id the tfoaniitx o( transoiitted electricity. In iUX'AU** read a paper wberei;» 
Aeiddy'*Tbe nrchanicaJ power in turning an electrical machine is cooverted into 
lot Cfobvd bf the paau<4geof the currenti of induction through it4 coiLf, and on. 
fte other baiMl *hat the motife potrer of tb" electro-m:i^netic en^pne is obtained at 
fteeipmte of the beat doe to the chemical reaction of the battery which worked i\,** 
I* 1%I0 J>r. Mayer, in Java, ob^serred that venous blood ha^i a singularly 
h%bt eoloor, and concluded it was due to the tem|ieratare, less oxidation beinq^ 
> |i iiiJ io tropxal than in temperate latitudes. lie hfld t'lat in all cases in |ieffect 
Biafcaitioii fori tield* an e^jual amount of heat; hence that the lit ing organism 
iW iacafahk; of genefatin;^ heat ouc of no*bin?, but >et is capable of iren^ratinfi^ 
M ootiide itself, therefore the heat ^nerate i within and without the bo'Jy i* to be 
Rp«M a« ** tim true calorific effect '' of matter oxidized in the body, and must 
Ini ia ixed rriaikm to the work done. If 'hi* were not so the oxidation would 
Wfi bmmtti ''a fixed relation exist* bet'A'e*rn lieat and woik," and '* is a |iOfttuUte 
f Ake |i^Mological theory of c^imbujttion." In 1^12 he published his itieory in 
Mj^s jimsmUn. If these theorie<» be i<!entical in principle, then Dr. Joule 
tn hare the priority, bat if only his l<>i:i pubacation ;s to be taken IntA 
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Difficulties of the Undulatory Theory. 
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A plate of glass presents no inequality of surface which 
probed by any point, however minute, yet light will 
its mass. Light is said to be waves transmitted through 
ether. Cooke {New Chemistry) says he does not agree with those 
who consider the wave theory of light as established, yet admits 
its value as explaining unknown phenomena. And remarks : 

"The theory requires a combination of qualities in ihe ether of space nbicb 
I find it difficult (0 believe are actually realincd — for instance, the rapidity wilb 
which the wave motion ii transmitted depends — aiher thingti being eijual— <m 
the ciaslicity of the medium. Astiiiiniiig the two media have the same denu'tf, 
then the elasticity is proportioned to the squares of the velocities with whidi 
the wave travel?." "Sound travels about 11,000 feet in a necond, ligbt 
191,000 miles, a.boui a million times greater. If the density of the ether h 
as great as that of the atmosphere (one third of a grain to a cubic inch), iu 
elaaticity, or resisting power, would he a million million times that of the 
andihepreuurc, instead of being 1 5 Ibs.to the square inch, as of the 
would represent that of a cubic mile of granite rock." " This," tie sa*^ 
an absurdity, for It is assumed that the ether pervades the densest solid^; 
water does a sponge, and could not be confined," "The ether is a medium i 
thin that the earth in the motions of its orbit suffers Imperceptible retanlation : 
yet it is endowed with an elasticity proportioned 10 its density a mil" 
greater than that of the air" (ji.). 

If the ether is governed by the law of fluids the pressu. 
be equal every way, and would only be controlled by il 
Where are the enormous rending forces, as stated by physicist 
to come from, if they be not contained in their _/o, ' " ' 
sufficient to penetrate the pores of iron and the harder platuii 
the sullen lead and crystalline surfaces of glass. 

Whether there be waves of ether or not, there is in li[_ 
something which has definite dimensions. It " is difficult to thii^ 
clearly on the subject without the wave theory, and though 
may be a phantom of our scientific dreaming, these magmtiu' 
must be dimensions of something." White light is produced 
all the rays of colour acting synchronously on the eye, 
number of waves in an inch and oscillations in a second have il 
count in numbers which no perceptive power can comprehend^ 

' La Place CBlculateil thst each day nii'ntiir«l iiy the itani is so piec[a«]j of 
siimii lengtb [but It it iniiioNlhle that a differenee ol lli« ^^ of a second uliould it 
hcon aCnined from the earlieit n^ei lo tlie |irtMriiI time, because In Ihe roUdM 
tliv earth on its axis tbeie is nothing which irpetKtet to retard ItH spenl " ibenl 
lilrig xieejis,'' whatever may be the fact Ba in llif orbltul mollnn. 

< Haw lurge heal uaiU, force natta, or IlKht iitiita are (If then« be «ucll thfop 
nn one. knows. Only od the hypotheHiH »■ itji: vme theory of ligbt e 
proportion for colour waveg be assumed. We nre luld it Is a simple cdcaL 
mere i/neition of arilhmelic. The velucily □! liicbt li l9i,IHH) oillea in ■ 
73,10^,1^(1,000 inches, 39,000 wavm of led \ig\\i make un nn Ineh. MotUflTll 
naothft ol inches by the wnvw oS vtorHion ■»« l.ave 471 ,4 31) ,»« 0,000,000. . 
wnret enter the eye In a single aeconi nVWrnn. ■W'rtii\tt.^M««,\xo; 
^^mtwt, taking 57,600 lo ftU.an "witi. T.'taft o> hw » 
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iach of the seven colours in the white h'ght Is represented by five 
Ranges of figures, and they result from the assumptions of that which 
Iconstitutcs the sum of " eternal matter." Substitute the ultimate 
Article of heat, as the unit of life, and these difficulties vanish. In 
he ether probably resides the force by which the light rays may 
%c split and conditioned. Nature exists in an eternal change, 
decay, and recuperation, and is not the mere play-ground of the 
molecules but is heat, in its phase of force interlacing thing with 
diiiig. The law of the magnitudes is the law of the littles. 
Microscopic shells have built mountains, and we see all the 
formula of life where a drop of water constitutes a world. 
' Art has its triumph even in littles. Nobcrt, the German 
bptician, has ruled 224,000 lines in the space of an inch, "and 
^^ularly makes plates with bands from 11,000 to i 12,000 lines 
JD an inch," for microscopic tests,' The lines have been photo- 
graphed, and when magnified and reflected on the screen " the lines 
Ire distinctly visible" (Cooke). These ruled bands gave the means 
iy which the waves of light were measured. In astronomical 
lalculations the light is assumed to pass through space with the 
:ilculatcd velocity. On entering the prism the rays are dismem- 
!|ercd, and the components assume ditterent velocities. 

'* Ifthc materials of the glaEis were perfectly homogeneous throughout it is im- 
Wnible to conceive, on the wave theory of light, . . how a mere difference in 
Be lUe of the luminous rays should deicnnine this unequal velority, with the 
KCainpanying dilTerenct of ret'ntngibility." "Some Chink there is not an abso> 
iiite GODtinuLty in its matter (glass), but that there are interstices so small that 
h requires the tenuity of a ray of light to pierce them." 

We make our conceptions the measure of the resources of 
Uture. If we suppose the substances of the glass to be banded 
■Sy the light also being force, and that the impact splits ihc 
iic light into its component forces, it is easy to imagine that 
conflict of the units of force causes the phenomena. That 
ire arc distinct forces in light is shown by the possibility of 
itting it into colours, these colours representing particular 
iditioiis. The unc(jual velocities show the disparity of the 

^ually In pitch from rod lu tliilot 0''yiuia,ll an Heat.) Av«rnges muy b" Bwiuiiied. 

KimnuM, In our Ignuranve d[ Ibu wurkln^; fnctd »( iin1ure> nut)' bs utterly untrun. 
numlMir o( wnvnn are cnlcu lull ana in Hvurngm, I'fnilnll ilerived bis l<I«a by 
Aog Untu of ciilauc *catl«»d Intotally when they chulerDd in the form* of Hcdnjc 

Tt. W. Potter, of Illll Street, Fttiibury :— In Ibe notice In Ihe Timtt of the Tin 

■ Hnd WIni Wotken' Exhibition nl tha Cryatnl Pnlnca be mukes mention of k 

■ of wlr« gnuMi viblhlted which cantalna M.IOD bol» in .one iqunra Inch. In 
jmie cmf \» exhibltrd iiiiolber roll ot ^nais with 14,400 balei pi^i Hiuani inch, a. 
Moflitilcb la lnclieB«iiiiiru oanlaliii :i,Utll,'IUU tioles, ul inat(iVtenVaBvaiic&&'C>ink 
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forces in action in the inability they exhibit to overcome equally 
the resistance. The ether is probably an homogeneous substance 
through which the light passes, as through a compact substance.^ 
Those who are curious as to the estimate of numbers in relation 
to forces will be thoroughly gratified by consulting Cooke's New 
Chemistry (pp. 24-32), where he comments upon these minute 
enormities of the wave theory. He says that to every square inch 
of surface we have the pressure of a cubic mile of granite. If the 
molecule^ is a real existence this weight is also. If that we term 
matter is the objective presentment of heat, or force, a simple 
unlap would solve the whole question. Beginning with a givtn^ 
all things are possible of proof. Cooke says the molecule is no 
longer a metaphysical abstraction, but a reauity, and the idea of 
infinite hardness, absolute rigidity, and other incredible assump- 
tions, is no longer connected with them. *' The New Chemisfi 
molecules are dennitc masses of matter, exceedingly small, but still 
not immeasurable ; they are points of application to which he 
traces the action of the forces with which he has to deal.'' The 
molecules are to the physicists real magnitudes, ^^ which on the one 
side are no further removed from our ordinary experience than are 
the magnitudes of astronomers on the other.' We now arrive at 
a definite something (vide 7homson*s Calculation^ p. 39, note i). 
^'An object having a diameter of an 80,000th of an inch is perhaps 
the smallest of which the microscope could give any well-defined 
representation ; and it is improbable that one of the 1 20,000th of 
an inch could be singly discerned with the highest powers at our 
command" [Spottiswoode). To insist upon the existence of 
matter per se in the face of such calculations is a solemn absur- 
dity ; perception could not reach, nor could conception realize 
them. The atom is not to be confounded with the molecule. 
"To the physicist the molecule is a definite unit, to the 
chemist the atom stands in the place of the molecule." "To 

1 Castile soap, glycerine, and water wiU form into a soap bubble of the utmoft 
tenuity, on which prismatic colours wiU occur in bands which reflected through a moiM^ 
chromatic light and passed through a lens on to a screen well illustrates Tjndall'n 
theory. He says, '* Whenever the dilference of path brings the crests of the wafea of 
one set of waves over the troughs of the second set we obtain this wonderful result- 
that the union of two beams of light produces darkness," i,e. when the hollow of the 
•curve of a wave is filled by that of another wave the undulation is blotted ont or 
obliterated. Helmhultz 8a)s it is the same with the wave of sonnd. 

' Avogndro's law declares all gases contain, under like conditions of temperature 
and pressure, the same number of molecules in the same volume, and if we relj 
upon the calculations of Thomson, ** the number is one hundred tboasand mUlloni 
-million millions,*' *<or the formula 10*^ to a cubic inch." Barometer 80 iiM^eSi 
thermometer 32° F., ue, when in the condition of perfect gas. Yet, " in the itato of 
perfect gaa it ia assumed the molecules are so widely separated that they exert do 
action on each other." 
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they are just as much real magnitudes as the 
I use the words of Thomson, pieces of measur- 
with shape, motion, and law of action, intelli- 
igible subjects of scientific investigation" (Cook':). The unit of 
Efe and the molecule may be identical for the purposes of 
icientific investigation, but no hypothesis can make them other 
than they are,^ 

If the savans have truly reported, their facts exist amid a 
tumult of forces. These crushing weights are everywhere 
balanced, and from the uproar and war of the molecules uniform 
order results. Faraday showed when the ether was subjected 
to magnetic action, on passing through it a copper plate, " it was 
like cutting cheese, although there was nothing visible."^ Tyndall 
jays, " The ambiguity of the word force has for a long time been 
creeping on us." To convert water into steam, the force 
required is equivalent to 822,600 foot pounds, i.e. a power which 
vould raise a mass four tons in weight to the height of 100 feet. 
Whence comes this force ? If effected by heat the force resides 
in the heat as an integral part of the mass. The force thus becomes 
the energy of the thing itself — latent energy excited to sensibility — 
thus the expansion of its unit would account for the pheno- 
menon,^ Heat is condensed as vapour by the combination of 
oxygen and hydrogen particles — oxygen from the air, hydrogen 
1 AcconlinK ('> Cooke, M the uiiiliiliitoi]' tbeory be inori! than nn bypalbeiis, wa 
._!)« eiKiTmity of weigbt. Uii tbe mulecular Ibeory we b(t>e tbe sulMbintlal tblnga . 
f tbH world redaced to notbiDg: nndjrl these notblnga, BGiroTding to thu inulerial 
ifjiotbew). lire tbe genecnlon of uU we knuw, tbink, ut fvel. A proper outcome , 
gc an BhBurdUy it \a breed an ubiurdlty. A ray of Ugbt trsvelltng ]8d,0DU mileii In ' 
1 second, a awllliK^sa or motion which would encircle the enrlb upwards of TII5 

^ng rrsLKtnnce or mjrlHda of millloiiii of toiia. Such ure the exigKaclea due to the ' 
ietta>s of 9cl(MTt'n in the reUtlveneu of tliingi. 1 

' In modern phygicp Hpnce is. regnnled iiotiu a lacunm in which bodiai are placoJ, 
( miller ua n plenum in wbich mutter U co-eitenslve; repLice matter by beat u 
i unltetani pciiicliile, und how muny difficultleii are smnolbed sway? 
I In tbe foC'^e of stenm, liewlng tbe minule globules at a collection of vullilc cells 
WboHi collective onertjitu dJDpliiy Iticue aniazlng powera, a poBbible solotlon may ha 
;piirH!il. It bus been ahown an eiectnc Onrne can be eiolved in Hteam in Itj ruab 
htixl^ nn aperture. Thii goes fer to lend to tbe concliuion that the fori'i- U Innate 
llhe nderOMoplc globules. Tbe theory of correlation itaowa force in |>[iiu'l|>le ia 
lilTlducliZol, trnuannited through its condition]. De lit Rue'a biiltery ol lU.OUD 
~Ib atlDoal nlfotdit I be evidence that a voltaic discbargo, apparsntly continuous, may 
lai) Intermittent phenomenon. Tbe telephone baa fhavin that sound la un eiectrlc&l 
MirwtaUon, 01 acb eleattlcnlly, wbilit (he microphone ahows tbut Ita tnleiulty 
dno to Intermittent curtvntd. Carrying tbew principle! into the workinga of 
.jtum, all IblngD nji|K:nr to be derivable from bent Ibrou^ the intermittent action o( 
b conditions. Intermittent) because it i> the unity of minute particles wblcb swdl 
s nncontrollBble |iawe[. Tbe unirotmily of nntnre reitulta froin an inBnlti: cocn- 
JXtly. unde'lfing which la an InSnite divnraity, tbe reHuitnnt of agglomsnitfd 
Inleii but there ia no evidence, wben Intrrvnli and areu &teVQat^\>jA^ AWto'^ew^, 
~~ '~ ihiMlaet, bowent appiieabie It may be to deftn\te\o\em\> Mi^i«Aii<\e«nn. 
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from the flame— and from this combustion, from this interactia 
of the various gaseous substances is consummated all combination 
resulting in solids. The hydrogen, is it a constituent of the Same 
and of the unseen combustions, or has it its base in carbon i W 
inhale oxygen and nitrogen (air). The oxygen deposits th 
nitrogen and unites with the carbon of the organism, and i 
expired as a new combination (bioxidc of carbon), b !( i 
possible the carbon is a resultant of heat, everywhere present i 
everywhere producing ? This heated carbon, what is it ? 
residuum, an unused energy, or the reversion to a primordti 
again to be used, again to be re-formed ? Carbon in cumbinatio 
with oxygen is exhaled by creatures and plants — matter unite 
in chemical affinity. The flaky soot (carbon), it meets us everj 
where, Wc assume that we have lacts, have we the rtal faei 
The riddle we have to solve is that ultimatt rtalitj eut sf nth 
allfa<h have evolved. 



Vitality. — Causation. — Cell Theory. — Spontaneity. 

Vitality eludes analysis. The electrician can disperse til 
diamond ; the chemist can resolve the calc spar into its cm 
ponents, lime and carbonic acid ; but no effort can rccoi 
struct It, the vital cohesion passed in the disintegration. AdI 
lysis has probed the protoplasm, proving it to be composed of Ui 
same elements as water, air, and carbon. Protoplasm is proM 
genous i " protein has never been determined with exactness,* 
albumen being the nearest approach to it. Generally, the pro 
toplasm is affected by electricity, and is liable to coagulation 1 
between 40" and 50° C, What is life ! — molecular action wit 
endless transmigrations and permutations, only differing (t 
the inorganic in the disposition of the particles ! If vitality b 
but an emanation from matter, to be again resolved into nuttcl 
when will its work be done ? Huxley says, "All work Jmplu 
waste, and results directly or indirectly in the waste of the pTW 
toplasm," Yet science regards matter as a wasteless thin^ OF 
"the conservation of matter has no meaning," He continues: 
" this waste of the protoplasm is repaired by nutriment ; whatever 
is consumed, be it animal, foh, fowl, or vegetable, the protoplasm 
ia coiisumed with il" {Lav S«r.y <ivNi;u ^c -^kw 



be the engine of vitality, it does not prove it to be vitality. 
If the protoplasm were vitality, and had been consumed or 
wasted, the principle had disappeared before it, as nutriment came 
into action. Nutriment sustains, but vitality is the worker. 
Surely, originating and sustaining are not the same? 

Is there waste ? The inorganic becomes the organic by the 
interfusion of vitality. Particles are used and exuded, inert sub- 
stances revivified, become active agents, and so it is through the 
untiring rushings of the never-ceasing vortex. A force is disbanded 
to be again rendered active. Dead particles, where are they f 
Nature is but a continuous cycle of changes. The inorganic 
becomes the organic, now inert, now active, everywhere vital 
energy, sensible or latent.' 

w "The existence of the matter of life depends on the pre- 
■Kistence of certain compounds." What is this pre-existence 
felt an aggregating of particles for the display of life? It is 
Hiite true that if any of the ingredients in which hfe appears were 
Hthdrawn, " that all vital phenomena would come to an end," but 
■ does not prove that these things generate the life. None of 
Hie ingredients in their pure state could sustain life. In water fish 
Mve ; disintegrate the water, in neither of the gases could they 
breathe. It is the same with air. Death, or change, means ox- 
idation, is tbii rest ?- " The complexity of the composition of 
^c bioplasm or protoplasm is the cause of the deleterious action 
ibsulling from light. It appears to take effect on the hydrogen 
Ekl not on the carbon particle" {Scwnes and Blunt), If water 
■» but a bioxide of hydrogen this result is to be expected, but it 
■pes not militate against vitality being a principle independent ot 
He ingredient, although it may prove that the methods by 
Wlich nature works are antagonistic individually, but sustaining 
■ben collectively aggregated, an undue preponderance of one 
Htment being detrimental to the exhibition of other elements 
Wk lead to their obliteration. The rule and method in all 

Wfi Wh«a it 1^ affirmed Ibeni b no aucb stnte as dentil, tbe generoE Idrn of tlie lerm 
^nzdoded. Tbs comman Iden of thHcbiinge tKnni!il desth i«the concliiiion odlfe, 
HFn aniHng cBHcltaire fact, ScientiB cully there is no deatb, heoiiee soienca 
^bn dearfb b bul tbe aXS&c BtatH ol' the djnanilCHl. Hf Ibe recuperntlvu poweti of 
^Hnn all li>lng tbin^ are tenainq: to deutb, i.e. to Ibe alHtic or lutent stale, ami all 
BW ttlMga ate lending to lire, i.e. lo the acUie or d)nainic state. 
|Bne«S|ii)rlinen(s of Dovne:i and blunt go far toproiHlbal tbelnBRenceorilgbt 
^|llli tn tbe gradnal oxidation o\ tbe bioiilasm ; lijilil acting on Ibe common (onns- 
^HtaatailK [mwtnta tbeir develo|)ment, bna more Influence end ia mole rapid tbHfr 
^KanyM'fM/Miij'i', wblch bare a teiideNcy to a|)pi'iir " on culUniUon fluids." The 
^Hkn*PPMin la attain 1I« mRiVwiiun in tbe waves of ibe gnmtest rerrangibllilf. It 
^^■■UUIBtnble in )ellaw li^bl, but ainka to d miniuiHNi in the red fnd ol (b» 
^Htem. U. Chataling fouiiil a number " of organic bodiM" o-uilLVBei. ->»!&« "Kia 
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the variations of nature appear to be decay and recuperation, 
i,e. change. 

What is the insisted upon ^^potence of matter^* pronounced 
to be " the hypothetical states of our own consciousness^' but the 
capability of being moulded into form ? There is neither indivi- 
dualism nor persistence in it. Potence means power, but of what? 
When we read of the facts of phenomena as exhibited by nature 
•we find a plastic material with no creative power, a passive accepta- 
tion of form infinitely diversified by active forces^ the units, through 
the activity of which animation ensues. Thus life becomes con- 
solidated through heat. Phenomena then are due to vitality, not 
created by the substance in which they appear, but hy gathering and 
agglomerating the environments and by amalgamating and presenting 
them in new forms vitality Creates them, as the polype creates the 
xock through its living energy, and the mollusks and crustaoe 
renew a crushed shell or form anew a rent-away limb. 

"Eternal matter," "impossibility of spirit on the face of 
matter/' and other olla podrida^ we meet with. Have either been 
•defined ? Tyndall has attempted a definition of matter. Accept 
it cadit quastio. It is the same in the attempted definitions of 
spirit. Why is this ? Because the reasonings are only in percep- 
tion. Even Kant only idealizes ; his ultimate conception .is a 
perceptive formula. Nature in her phenomena is pronounced to 
be the tentative exegesis of a finite conception. But what is her 
feet ? Infinitely diversified presentments directed to a purpose. The 
revelation of an infinite conception embodied in matter and symbolized 
in perception. The creating energy and its resultant life^ as an ulti- 
mate^ is spirit^ in its mundane aspect, conception^ the two so intimatelf 
blended in man^ that when we perceive the one in our inner energy wt 
.conceive the other. When matter passes from perception where is 
its continuity ? Not in the thing which, even if it be the symbol 
of a some-thing, we know nothing of it. It has faded from our 
.purview as though it had never been perceived. Conception 
displays the true continuity as spirit. We perceive it in the vital 
fact of cohesion ; we conceive it in the consciousness of thought. 
The material continuity is always continuing (in rehabilitation), 
not as mass added to mass, but in its primordial initiation. Mind 
is the aggregation of itself on itself, not merely in its own fact but 
by the collected facts of all other individualisms,^ and so long as 

^ Romanes classifies ideas as concrete and abstract, a concrete idea bein^r tbe 
memory of a perception, an abstract idea the mental abstraction of qualities wliidia 
"Whole group ofobjects may agree in possessing. Abstract ideas are, he staten, dhridod 
•Into simple and complex (tbe simple us tbat of food), being (jerformed witboat Ian* 
igiiage, ue. by *' tbe logic of tbe feelings,'' whilst tbe complex can only be formed by tbe 
help of words, and are thus comprised in *< tbe logic of signs ;*' and after a¥ fln ?¥^ 



the vital continuity of the material organism is intact the mind is 
exhibited as an eflect ; when the organism fades from it, i.e. when 
its vital cohesion severs, if there be continuity it is a continuity 
pf mind, as intelligence or spirit. The mind exists, and by 
development it passes to a state beyond, and if the development 
hyputhesis be truth it becomes spirit as spirit — intelligence unem- 
bodied. The idea of embodiment is a finite conception. We 
Jcnow mind only as embodied, and therefore conceive spirit as 
embodied. Intelligence is embodied thought, itself unembodied. 
Where in its passage from mind to mind is its embodiment? 
Thought, as a persistent unembodied fact, has reality in our con- 
ception. By a parity of reasoning we arrive at the couceptive 
iXKsibility of an unembodied intelligence, and also at a vital 
continuity in an unembodied substance, principle, essence, or 
ppirit, whatever the phrase? This unemhdie/l intelligence is the 
Conscious fact of intellectual existence, and thus becomes an all- 
absorbing consciousness. 

When we speak of an uncaused cause we speak of spontaneity, 
1 inbreeding in itself in relation to an antecedent impulse. If the 
unit of life be the real atom,then we have matter aggregating to itself 
that in which life exists, not as a fact of matter or of substances, 
B we know them, but of vitality ; and in accumulated vitalities, 

if ideas, Ji« LoldK ILat llie ruiidnmenlul principle uf murilnl HCtion is 
gierely an obverse Biprenaion of tbe most fundamtntiil principle of tietvom action, 
" . of rnflvK Bcllim. He sRya, "It may bt> tnkea fur grunted tbat a tcriea of 
,_r¥OiM diachutgfs lakine placa througli the Bama group of nervoiis an* will ulway* 
je attended witii tlie occunenct! of the mme seriea of Irlens; nnd It inuj bu further 
fEadted tbat tbe preTions inumge of n ierim of aeriooii dlsdinrgea throngib an; group 
la area, by making thu route more peroieuhle, mfIU faovc tbe eflect of making 
it dtachargea piiraue Ihe aame course when fltniled from Ibe nuns origin. 
And, If them two propositions be granted, it folJowa that the tendency of tdena to 
eia Id the snme order as tbat In which they bave previously occurred is merely a 
yehologlcal expression of the pbysiological fact, tbat liuea of redeic discbarge 
icome iDomand more permeablu by une. Hut all reUei action, even in tbe bralu 
■ not accompanied by ideation. Tt Is only cerebral diacfaurgeB nblcb bave occurreil 
Kn|iflrativsly Heldnm, und th« piisaage of whicL is tberefore com para tively zjluw, tbut 
B iiua BCCompHnied. Habitual actions become autamatic or are performed with- 
tt tboDght. And tbis latter fact la Impurlant, becauiie it serves to explain the origin 
' Dnmberleeii anlmul ingtincla as caget of 'lapsed intelligence.'" Alter many 
iwrtallonB and inallnctlve illustrations, be ogaumea tbat animul intelligence, so fur 
It gom, to identical wilb human IntellEgence, the only diflerence between Ihe two 
' — ""at animal itilelligence la unable to eluborate that clats of abstract Ideas the 

n of which depend] on the racully of apeecb ( S. ^., Dublin, 1878). The sum 

f tbe whole Is a material bypolbenia of mind. His iUustration of (be pike Is very 
pposlte. " Tbe pjke reqaires three muntbs to team tbe poxKion of a. «he«t of glaaa 
I it* tank, and when once Iba nssonialiou la eslabllsbed it U never again dis- 

oven tbongb Ihe abeet of glass be taken away." Thin is tbe (lerlinant 

MKineni of all wbo reason in their iierc«|>tlani. Tbey perceive matter, and 
only think matter. Tbus intelligence i< rediic«d to tbe mere eipression of 
■Aiutrritalion. (Somelbing like Ihls Erasmus Darwin said a hundred years ago, 
I, intelligence sa spirit and a God). 
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by development, we arrive at nature as a phenomenon.' In attempt- ' 
ing the same mode o( reasoning in relation to the uncaused cause 
wc arc at fault. We can reason on the familiar f^cts of perception, 
but when we come lo the facts of intelligence, the faculty of 
reasoning on them leaves us ; we know inteUigence as an effect— 
we know it as contradistinguished from that we term matter. 
When the facts of life are mastered, the mysterious working 
which underlie our facts evade us, as though it were impressed on 
the face of nature that there arc no laws or facts resulting from 
law which do not stretch further than the human intellect can 
penetrate ; we only arrive at objectivity and subjectivity.* 

The metamorphoses of the invertcbrata in their general featura 
were known to the ancients. Modem observation discloses that 
creatures arrive at maturity distinct in sex and perfected in their 
form, undergoing in life no further change. From their eggs come 
creatures differing in generic form, possessing no sexual organs, 
and yet when at maturity producing a progeny which, after 
arriving at a certain progress in development, will revert to the 
original type. The Acatepie, or Medusa, a free swimming 
creature, the eggs produce ciliated infusoria, which when 
tured in their organic character, become fixed and immovably 
assuming a polypiform appearance, and produce by gemmation 
fresh progeny of free-swimming creatures, individualized in 
never fixed, and after a series of changes assume the original 
that of Medusa. In ZoaphyUs, in the bell-shaped polype, or > 
panularia, iimihr changes occur; also among the Entozoa 
the Diilomiy parasites found in the liver of fresh-water snailtl 
this second generation has been classed as Ecarioy the form being 
distinct ; the Ecaria again enter into the organs of the snail, and 

' GmIcii myK, " In vegetables Ihero is a pecnlinr jiower of BenrallOD, by vbllli. 
nttbougb incapable o{ alght, •fee, they can illiitiiiguisli betwei^n those pMlicles el 
■nultdr wbich noaiuh Ifapm anil those tbat vlU iiol, alliacting Ibe one bdiI iG|nlliii( 
tbe olber." Witb modi flcnl lorn, we haTe Bfcbat's doctrine of ori^nic ceiulb[lily. 

' We hue perceptive fact*, anJ n concejilivo IdeHliEalion or Vae cbaia of faclt. 
Ths nulhors of tbe Bciilgewater Trentiaes i'nil to Hbow objecUvely tbe cauml lacL 

They ihowed tbnt In<el1igentde*if[n underltei Ibe nielbodi of nature, and that ' " 

«iery effect Ibere waa an antecedent eBecl, wblch traced back to H xingle ti 
tbey unbeaitnttngly lenned God ; if it be nol tbat vrbich every Ibinklng mind 
u God, whut tben aball we caJI It? 

" Miin tbe object la aeiioraled by an Impnwiable gulf frDm man lbi> aubject, an 
U no motoT energy lo carry it without logical rupture from one to tbe ul 
(Tyndnll). Mun tbe object \s organized mnnj man tbe aubiect meutal nan ; ■ 
aa Helmbolls aiiyii, "tbe muaclei at woilt""muDt obey tbe nerves wbleh 
tbelr orders from the brain," It would follow that bolb the natural and tucJeal 
tu|illon would occur if the subjective bad not the control of the ulyeetii "" ' 
being tbe centre uf nertooj action, (here needs " no swing of the ' ' 
■' to nrrlvo at the naked trnlh mote rapidly tiian by the direct 
undarn landing," inlelligeiice being Ihe aub^ocUva luct of man. 
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ume the perfect form of Dhtamce. With the Sat pie 
motluslcs) an alternating solitary and social generation is always 
■ecurring. The Aphides (plant-iJce) present a curious generative 
feet. In winter the parents, after depositing their eggs, die ; the 
young, when hatched, are all wingless, and ali females, ten or 
eleven generations follow, all females, and all become mothers of 
fresh broods. In the autumn males are born ; these impregnate 
die last generation, which become oviparous, and lay the fecun- 
dated eggs, and the same round of vitalization occurs. Wallace 
\il^heary of Nat. Selec.) instances butterflies where the different 
^xes have different colours. The males are always white, the 
females yellow, red, or black; the males, whatever the colour of 
die mother, are invariably white, the females the colour of the 
toother. The same peculiarity has been observed with some ants 
ind beetles. This, in a degree, shows how species could merge 
^to classes, and malces intelligent the observation that "one 
listing animal has not been immediately derived from another 
listing animal, but all are descendants of common ancestors," 
bveloped in different directions, " differing from the parents, but 
essential characters intermediate."^ 

Tyndail says, if we examine the materials of the earth's crust 
; find them for the most part composed of substances " whose 
3ins have already closed in chemical union, whose mutual 
(ttractions are satisfied. . . , Granite consists of silicon, 
jXygen, potassium, calcium, and aluminum, the atoms of which 
|iet long ago in chemical combination, and are therefore dead" 
jForff and Matter, F. S,)." So would argue Democritus and 
riicrctius. Dead ! In the kingdom of nature, where do we find 
IC dead ? 

" Look nature through, 'tis revolution all ; ill change; no death." 

— Sigit Iheughti. 
Life, if it be the universal fact ot the Kosmos, the distinction 
'tween a living universe and a living monad is then but one of 
igree. Raine says it is difficult to watch the building up of a 
ryetal, owing to its rapidity of grotuth ,- the formation in viscid 
■ Ilowevvr grenl may bave brftti Ibe iiitelleetual trium|ibs of the niiieleenth 
117, we cna burdly Ihink to bigbly ol its achievements as to imagine that in less 
^^_ twenty jean we have [iniiH^d tioiu cotnplele iKnorimcH lo Hlmaat perfect know- 
idge on IwoBDch rut and cani|ilex subjects n9 tbe origiuof ipeclesand tbeiintlc|uity 
Imva" (.WiUlaee). 

"* Rejer, Vienna, (" Eruptions and Volcanoes"), comes'lo Ibe conclusion Ihal a 
;bly bOHted magma witLIn tbe eurlb's crust Uj iiiHItratlun has become cburged 
th liquid and mseoos nmlertalt, rejectinir ibe princi|ile of German petiogni|ibHiB 
BDtennble. He liisiaLt that |H)rtlon» ol t2iH khdih nrnfiiiia under difTerent pliyalcBl 
idillun« aasiime a granitic, porphjiitlc, ur a iitceum siriictore, and abgws gronnds 
tbe inteience that niaswa of granitic structure are being [ornied ut tbe pnuent 
' (yide Nature, ml. zvili p. 91 }, 
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solutions was much more slow, and in important modifications 
they were " obviously comparable" with the growth of organisms. 
There is first a faint nebulosity at the line of the union of the 
solutions, in which, after a time, sperules are seen ; later, dumb- 
bell like bodies, showing that the growth of crystals and of 
animated things is essentially similar in kind. Graham held the 
slow growth of organisms was in accordance with colloidal 
changes. If in crystalization there be a similarity to organized 
forms, how can we deny the same principle of action to amor- 
phous bodies ? The plasma speck is an amorphous substance. 
Thus the same law modified by conditions appears to be that of 
the inorganic and the organic. If full force be given to the 
theory of evolution,^ we have commencements continually pro- 
longed in ever-varying formations. Vitality, an engine of the 
Cause ; the cause of its fact is to be sought in an underlying 
intelligence embodied in form.^ This intelligence, although denied, 
is the "beneficence'' and providence of the cause. There are no 
accidents in natural changes, for the intelligence by which nature 
is formulated is present in every change. Every effect has its due 
sequence. Nature has no waste ; everywhere there is a simul- 
taneity of apposite tendencies. That termed waste everywhere 
carries with it the conditions of repair, or change; the deaa refuse 
becomes the living substance, and the purposeness of its present- 
ment is pursued through endless variations; the refuse of an or- 
ganism, or of a force is the life-combination of another organism,, 
or in amalgamation as another force, the rule of order is universal,, 
therefore always recurring.^ 

Any theory of life however it arises — whether it be a conse- 

! Systems of arrangements have lost much of their importance in comtequence of 
Darwin's theory. The idea of a gradual growth and progressive development breaks 
the artificial barriers imposed, as species, genera, &c., raised around groups, wbich^ 
alter all, are only attempts to express shades of difference existing among creatures. 
Formerly they were of importance to naturalists. It also increases the interest con- 
tained in relatiotiship, using the word in a real, not in a metaphorical sense. 

3 The rule of nature is, that all things should subsist on other things, whether the 
organization be a crystal or a man. If the crystal had consciousness of feeling it 
would give expression to it, and inquire why it should be disintegrated that the ova 
may be developed ? The same plaint might be made by the organizing (gases) sub- 
stances ; were not nature a compendious whole all would be confusion, but as it is^ 
the organic bursts into life, and life flows in strata. 

' The stomata (breathing pores) in the leaves of plants are connected with the 

fibres by which the carbonic acid in the sap is secreted, and which is purified 

by the oxygen, the life of the plant. In plant life there is an analogy to the 

respiratory animal facts — in the Dionete mtmcepula a juice analogous to gastric juice 

is secreted, by which it macerates insects and raw meat. Voltaic action will deposit 

metals in solution (electrotyping) ; one metal will be dropped and another 

gathered up, showing a power o( eeVec.Uow. U inanimate matter possesses this 

power, can it be denied to animate subalawte*"^ Ctt\\ \V >\c\:\\C\t«t ^\!t««v\!CA!L action 

after all, probably it is but a name (or the m;3i^T\<iV\c ivcW^w ^^\\^^ «vixv. ^ 
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quence of matter, of germs, or other modes of action — must find 
its results in a conditioned spontaneity, and thus is resolved into a 
spontaneity of the cause, or into a direct act of creation ; there 
is no room for evasion. We may talk of methods and modes 
for ever, and show how this results and that ; but when all is 
said we only disclose animated substances as vehicles through 
which the vital principle achieves its object. If it be said that the 
evolution of life is the inevitable result of the law of matter, it is a 
spontaneity of the law, hence the spontaneity of the antecedent of 
the law. We may then say that the spontaneous origination of 
life is the direct consequence of the intelligence which underlies 
nature, a link in purpose constituting a bond of continuity never / 
severed. To declare vitality to be a direct act of creation would 
involve confusion ; as it is impossible to suppose, considering the 
relations a Creator must have with the Universe, that he directly 
interposed the life in each variation ; but when life is viewed as a 
link in the chain of effects, the result of the cause, however pressing 
in its importance the admission may be, we fall back on a Spon- 
taneity as the resulting facts of conditions expressed as phenomena. 

We have many hypotheses of the advent of life on the earth, 
but all appear to be built on the evasion of the ultimate, or are 
equivoques. If there be an intelligence underlying the facts of 
phenomena we can only conceive life to be the predetermined act 
of that intelligence, and so necessarily important a link in the 
sequence, that if animation did not arise. Nature would not be. If it 
be denied that there is an intelligence underlying nature, or a cause, 
era God, it is an absurdity to talk of Law. Life, then, were an idle 
dream, a fortuitous accident, and if it be comprised in itself there 
can be no wonder there is a disease Peschel calls " weariness of life,'* 
for life then would be but a succession of changes, without object, 
without purpose, unless it be of suffering, or, as Bain says, pleasure 
in the distance or pain in the distance." Of what distance ? 

Given all the facts physiologists have found in the human 
organism, we have a machine with perfect conduction, and in its 
lamst consideration, an engine or machine for the display of 
fSSxts; it is animated, and has reasoning powers. Engines are 
constructed by art which have motion, a recurring memory, and 
vace, all resulting from external action, force, and electricity, 
but it is not supposed the engine creates the motion, the memory, 
or the voice. In these we have an exemplification of method, not of 
Creadon. Methods by which all the facts of life are wrought may 
be simulated by human ingenuity. The present advanced stage 
of mechanical and scientific knowledge might lead to the expecta- 
tion that an automaton could be built which could move and talk 
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in a given direction, recording facts exceeding that of the hum 
organism, inasmuch as the voice could be heard miles oft", 1 
a memory unfailing. We should have a simulation of hui 
power beyond the capacity of humanity, but it would possess a I 
ftnity dependent on its materials and its machinery. One de- 
rangement, whether by wear or accident, and the automaton is 
ruined. It may be answered that the living machine is dependeni | 
on the perfection of its organization for the maintenance of itij 
action. The important distinction is, that its waste is repaired by I 
an internal action, in, but not of, the machine, and the sounia 1 
uttered are the resultants of a will, which can alter and direct 
them. The machine memory (phonographl expresses the sounds 
directly impressed. In both examples we have an antecedent — in 
the one life and intellect, in the other intellectual manipulation — 
in both an idea objectively presented. If it be admitted that in 
both cases intellect is the antecedent, then in neither case are the 1 
mechanics the creating fact. The mode or method oi action is 
distinct from the initiating impulsion. Mechanical methods may | 
proceed in successions, as in a series of wheels interacting on each *. 
other, thus becoming a united whole. In the working of the | 
machine we see the method of the action, but if the impelling fijr 
were hidden or undiscoverable, we should talk of self-action, ai 
say each wheel was the factor of the subsequent wheels ; a a 
placed in one of the wheels, and the motion is gone, unless tl 
motor power could clear the obstruction. Should we say that tl 
machine created the motion ? or, should we say that the motii 
was the method of an action not disclosed ? The materials cor 
stituting the machine have no part in the method of its dispbjrj 
they are but the necessary complements to produce the eRect. 
When the subject of analysis is the living machine, investigator 
assert the vehicles of action are the factors not alone of the motioi 
discoverable, but also of the hidden motor energies by which di 
method or modes of action were instituted and continued, an 
more, they contend that the materials— inorganic elements — theiil 
selves in their ultimates, lifeless, formless, imperceptible, crea 
the impulsions by which they are agglomerated, manifested, ai 
directed. This arises because the physicist observes the pcrfcc 
machine, which moves, speaks, and directs its own ; 
because the physiologist and anatomist cannot discover the origilft 
ating motor forces (vitality and mind). The machine ' 
moved and directed by unseen energies, and because they are i 
the machine, they are declared to be of the machine, i. f. th 
results of its components,^ 
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Mind cannot be said to be a vital manifestation, because we 
find perfect life existing without mentality ; but no where do we 
find mind, nor any consciousness of fact, without a manifestation 
of life. Consciousness is both a life fact and a mental fact. The 
organism can be presented in its perfected arrangement of parts, 
and the life not be in it 5 yet if the life was the creature of the 
organism, so long as it remained intact in form, life would be 
apparent. When the life has faded from the organism, the or- 
ganism is dissolved into its original inorganic elements. Such 
evidence should outweigh all suggestive materialistic subtleties, "The 
inseparable kinship of mental and vital phenomena" may be con* 
ceded, for kinship has its application in a common basis, which 
we find in intelligent design y life and mind thus become kin facts 
to perpetuate a purpose. 

When it is said the vitality of the monad and of the man is the 
same, the statement has reference to the distinctive fact of origin ; 
the vitality of the monad and man can only be the same when 
we let '' drop all concrete differences ;" the first may feel it 
feeds^ the latter feeds^ fe^lS'i and thinks. Life in its origin is com- 
prised in its fact, however differentiated, it may be a speciality, 
but not the less is it the fact of its own speciality. We can speak 
of the life of the plant organism, the animal organism, the human 
organism, and the world organism, in virtue of the life speciality ; 
the vital principle is the same in each, differing only in its mani- 
festations. The life or vitality discloses the mode, but not the 
factor of the mode. In the delineation of a mode we may have a 
succession of effects proceeding from a primordial cause. It is 
true an effect inducing an effect is the mediate cause of that effect, 
but how a succession of effects can be *' a procession of causes" is 
not clear. Can we assume effects to be mediate causes? the 
product of a single cause, the cause being merged in successive 
effects ? If so, the cause would be obliterated in the effect. 
This is not consistent with what science- discloses of phenomena. 
An effect may be obliterated, but the cause is always substituting 
other effects for those obliterated or changed. 

If we are to be frightened by it being said to think or reason in 
a common sense mode is to " vitiate scientific canons," few men 
would think or reason at all. The finite in its fallibility discovers 
defects, seeing disorder where order alone reigns; in the comprehen- 
siveness of nature differences fade into homogeneity and its resulting 

of causes, — the combination of factors in the product and not an ab extra determina- 
tion of the product. In vitality and sensibility we are made awnre that the causeit 
ve in and not outside the machine ; that the organic eilect is the ot^ulwvc ca.\x«>^ Vcv 
operation ; that there is autonomy^ but no autocracy, Wie ©ttftc\. \«^m«« ^* NJaa \««n2\^ 
of the cO'Operating condiiiona, '' 
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order. Scientific canons are a series of givens, /. e. authoritative 
dogmas, but givens are always open to question. To question a 
theological given, in the scientific idea, is right ; but to question a 
scientific given is a heresy not to be forgiven, as Dr. Crookes ex- 
perienced. To whatever cause specialists may assign the present- 
ments of the Kosmos, when all is said which can be said, it is 
found to be intelligence embodied, and thus made objective. 

If we understand that every particle of substance is capable of 
becoming a life bearer, then the origin of life would be divested 
of its mystery. Vitality in a latent or active form would be 
present everywhere, and when conditions were suitable the life 
would appear. The whole difficulty arises from the denial of the 
spontaneity of life. Were it possible to penetrate to demonstra- 
tion the hidden facts of nature, it probably would be found that 
there are no particles of the globe, from the core to the circum- 
ference, but were primordially consolidated through vital energy, 
and that this vital energy was first displayed by the infusorial 
'^ jelly blobs,'^ these being but agglomerated gases. To talk of 
matter as being a special combination is to create difficulty, but if 
all matter be organized by the vital principle, we have a present 
and universal potence, and it is easy to conceive a spon- 
taneous bursting into life. As " nature makes no leaps,'^ it would 
follow that the primordial presentment of life is always recurring, 
the latent or static energy^ or potence always working for its 
active state. In the crystal we have the working life energy pre- 
senting forms ;^ if in alum the crushed form can be repaired 
by an immersion in the mother lye (Paget), it is probable all 
crystals can be similarly repaired. Art can make a machine, art 
can disintegrate an organism, but art cannot restore it, nor can it 
make a vital organism. Art's work, like nature's work, is an 
accumulative progression. The simple stringing a bow for the 
propulsion of an arrow was probably preceded by the throwing 
stick, and that by the sling, and it by the propulsion of a stone from 
the hand — all art works, and all accumulative. There is no need 
to flee to mysteries or to the spiritual to find out modes or methods; 
it is their motor fact which defies scrutiny. The motor fact had 
an antecedent, and for this antecedent direction we fall back on 
intellect. 

1 " Statical energy i« another term for latent force '* (Wm. Thomson). 

3 Pliicker huH shown that crystalline bodies take a position to the lines of magnetic , 
force dependent upon their optical axis {i.e, the direction where they do not doubly 
refract light and point diamagnetically to the lines of magnetic force), or axis of 
symmetry ; and when there is more than one optic axis, the resultant of these axesi 
points diamagnetically {i.e, transversely), in some cases very markedly. He sayi 
cyanite arranges itself so definitely to the terrestrial magnetism that it might be 
iwed as a compass needle (Correl. Forces, p. 231). 
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Is there more assumption in the vitalist assuming that life is a 

Krinciple unallied to matter, using it alone as the vehicle for its 
isplay, than in the materi dist assuming that life is the product of 
matter ? Observation shows that certain conditions arc necessary 
-in material combinations before the life Is exhibited, and although 
ihe ingredients are traceable to the inorganic, yet the combination 
4S unJiice that we familiarly know as matter. The organics may 
:be mixed and manipulated without an organism resulting, because 
Ac proper mechanical and chemical admixture is never attained. 
Forces act on matter without being of it. Yet we never find 
matter without heat, or an organism without the static or dynamic 
life. All perceptive things have the potence to become : by the 
power of opposites,' by the conflict of the forces, we have pheno- 
mena. Nature working by mechanics and chemistry is a pro- 
ducer and reducer. There is more evidence that life and mtnd 
^ ^re unallied with matter than that they are the products of matter. 
When Harvey propounded his axiom, " omnemvum ex bvs,"- he saw 
Jthat the spontaneity of life was in the spore or germ, and fell back 
lOa the ultimate cause. When the axiom was changed to " omne 
vivum ex vivo" then were pictured matured organisms as known 
by observation. Harvey dived into the far away past. In the 
bc^nning was the "omne vivum ex ova^' an always continuing, a 
^>ontaneity always resulting, for all life is from the e^ or spore. 
From the homogeneity of resulting facts it is probable elemental 
>aubstances subsist in one primordial principle, which through con- 
densations and changes, more or less heat, or more or less motion, 
electrical, magnetic, and light actions ; the variations of change 
irould induce all the diversities we know. Heat becomes work, and 
Bork becomes heat, &c., in the mechanism of nature ; but art fails 
o devise that reversible machine which reinstitutes the changes. 
What are affinities but life facts? Lead will absorb sulphur 
when iron is not present, but when the iron is present it will 
absorb its portion of sulphur, leaving the residue to the lead. It is 
'die same with animal tissues ; try mechanical or electrical stimuli 
on an epithelial cell, and no ciliary motion is excited ; but add a 
minute quantity of soda or potash to the water in which the cell 
floats, and the cilia are excited (Virchow). This shows that in 
> Joale praved tbat beat is converted Into woit, nnd that the unexpended heal it 
■ooDomiMd bj the enviroamenls. In the |>b(iniM;ra|)li we have sound coni'erted Inlo 
nriEj dolling and marking a \AaXe, which work \3 agsin convertible inlu sauod. 
JoBTenion and [econvenion is the secret of nature. 

••The primBrdiwtt oegrlalt ; this was " ej^-like," not because of its form, bat 

'' Miue i< has the coiutilution and imlare o( one. That this primordmiu wifnrme 

it ^rlng rrom ■ living parent U nowhere eipressed bj Harvey ; and iiU be suyrt 

xEi erdlatietus ife VeHentioHa leaveii the imprea^ion that he believed in ipon- 

™"^ — ' ' — nerstion {Oitifott ami JMreitct, f. SM). 
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affinities, although chemistry claims them, there is something 
more than chemical action. Capillary action is something of the 
same character ; all loose particles of cotton must be removed 
from the web, in order to prevent the dyes running (Madden). 
Inertia is a force in nature, although negative in character ; for 
that which would cause a conflagration (unless instant in eflFect) 
may be innocuously transacted in the presence of the most ex- 
plosive compounds, because the inertia of the environments is not 
overcome. From the same cause, when dynamite is exploded the 
rock beneath is shattered, because the inertia of the air resists the 
impulsion, and acts, like a released spring, on every inch of the 
surface of the gaseous exhalation of the exploded compound. In 
the living organism there may combine the crystalline life depo- 
sition on surfaces and the action from the centre. In organized 
forms we have the double action as the result of the vital 
principle. 

The laws of physics present the method of nature only. The 
movement of a limb is a fact of dynamics, and the change of a 
tissue may be chemically brought about by the decomposition of 
a carbonate. An electrical phenomenon may be observed in a 
muscle '^ but all this only proves the rigidness of the law of force, 
nature working by means. The distinction between the physical and 
vital movement is, that the first is without (outside) the body moved, 
the latter within the body ; but even supposing that all actions of 
the body are purely physical, the institution of direction shows they 
were the results of an intelligence acting on the mass, transfused 
within the mass, but not of the mass, because the agglomerating 
fact must be the antecedent of the agglomeration. 

If we liken the contractility of a muscle to the mechanics of a pulley, then, 
as Lewes remarks, ** the movements of a pulley do not depend on contractility 
and sensibility/' Further, he says there is " a misconception of this mecha- 
nism, as if the dependent actions were of the nature of machines — that is to 
say, as if organized mechanisms were strictly comparable with machines con- 
structed of inorganic parts,*' and ** in the elaborate parallels between steam 
engines and animal organisms . . . there is a complete obliteration of all that 
speciality (which) distinguishes vital activity." In organisms each part evolves 
from pre-existing parts : — in the machine the arrangement is of non-related 
parts ; in the organism a string could not be substituted for a tendon ; in the 
machine the pulley of the lever may be replaced by a cord or a chain, so in the 
whole there may be a substitution of wood for metal, or metal for wood. In 
the machine there ** is a connexus of the parts," in the organism " there is a 

1 Matteucci (Royal Society, 1850) showed when a current of positive electri- 
city traverses a portion of the muscle of a living animal in the same direction as 
that in which the nerves ramify (from the brain to the extremities), a muscular con- 
fraction is produced in the limb, sbowtng the nerve of motion is aifected ; but if tbo 
action be reversed (that is, towards the nervous centres) sense of pain is exhibited 
ibowing in this case the nerve of sensation is affected. 
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IS." In the m^hine there is no self assimilation, in 
le org3ni*in there is. Papillon demonstrates that animals fed with food 
iving in it no phosphate of lime, but containing magnesia, strontia, or 
lunina, make bones of them, but that there 'a no such substitution in other 
paitK of tlie organism, as in a mustle, nerve, or gland (vide Pliys. Bos. of 

Vital action is the existing fact of the organism, not the mode 
of its existeace ; the mode may be purely physicaJ. Vitah'ty has 
grades ; we find it in the jelly speck, we find it in man ; the dis- 
tinction is found in the organic development, in the same way as 
sounds are modified in percussion or wind instruments, drums, 
fiddles, trumpets, or pipes. The explosion of a pinch has not the 
effect of the explosion of a ton of gunpowder, yet we have the 
action of the same principle. The life may throb in the jelly 
speck, but in the leviathan it is a mighty force. The wind sighs 
the zephyr, but in the tornado it crushes all in its line of 
rch. Between analysis and synthesis the distinction is wide, 
yet both result in knowledge. By analysis we find the parts of 
the machine, but nowhere the motor. In synthesis we do not see 
the parts, but we do the motor fact, and by divining its principle 
now the general plan of the construction^ — the units, their unity, 
ic cause of action, each must be considered, and to each must be 
i^gned its relative place. There is an emphasis in the fact that 
Cuvier,^ an Owen, or a Huxley, by being possessed of the tooth 
r the bone of a creature, could predicate the form and build, not 
:Iy a hypothetical skeleton, but the resemblance of an actual 



1 



Liyi is the consequence of a principle^ which hy mhreed'mg on itself 
reproduces its kind with a power of •variation, centralizing in itself. 

' JelT^rion ronnil a TihsU bonn whlcli he BesuiiiiHl to bplong to iin extinct Terte- 
aXe. lie ealled it the Megnlanix, n huge cflrulvorons Bniaisf— -a lion ol the size of 
n ox, btkI fittrd to cope with tbu Mastadon. Ttais bone come under the ecruttpy 
r Ctwler. He/onnii a spine in the nodule of the ar/icuiatiag tur/ace of the but hone, 
'hit MOurded the kej' to tlie solntiDn of the prohleoi. On tracing the curte he 
^owrd tbiit tfaH claw must hace been of snch a length, that it coulJ never hare 
kcHi contrKctvd so as lo iireservo nn acule und sharp |)oiDl, it ueier could hava been 
nind teilicalljf >ki as to have prrinitted the ciealure to put its foot to the groDnd 
without bluDting the iiislrumenl. These facts did not agree nith the coiiBtrucllOD 
af Uw loot Itones of Che tribe Felis (lions), but agreed with those of another order, 
" t Of Paretseut (sloihs) und he canit- tu the couclusian that the lion of the 
wiican President, was nn animal thitt scratched the ground and fed on roots {eide 
II, B. T., jj. 97, el. tef.) 

' A principal guide ntu thi* processes of hone 'i vbtch the muscles are altacbed. 
80 unerring is the law nf nnture, thiit a comparative nnntomiil huilda again the 
J^gnre and nssigna It to the order, genera, or species to which it belonged. Wbethei 
'mb-fooCed or adapted lor iymnil, grasping, leering, borrowing. Hying, dec. By 
^ singli: bone be can esUoiHlH not merelj Ihfl size of the animal bnt the form and 
Joints of the skeielon, (he atructure of tlie jaws and teelh, the natiire of the food, 
^--' •he cretiture's internal economy {vide Ball, S. T,, T). 
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The indication of life is that cycle of changes we know as phe 
nomena, summed as a generalization, a cmdithnal spontaneity} 

Lewes defines organic substances to be non-living, but capabli 
of living or not capable of living, as being of waste ; organisK 
substances, as a specific combination of organic substances < 
various kinds, an organism being the result of their combinations 
In nature there is no waste or dead stuff., for although prodigal in hn 
means., the economizes every particle. All things are of use and pu 
to use ; the refuse cast on the muck-heap becomes a teeming life 
As all substances can be reduced to a gaseous form, it seems t 
follow that all substances are capable of organization. It i; 
one part of a crystal is identical with every other part j i 
organism one part is unlike another part ; yet in the protamceba 
every part is like the whole, for the whole is but one part. Crystali 
are like crystals of the class, but when compared with all crystat 
line substances, there are diversities of form and material, althougll 
their condensation results from the same principle. In an orga- 
nism of a complex character we have the collective facts of an 
organization. Cells differ from cells, as crystals differ from 
crystals. If we take a distinctive cell -formation, we have thesi 
identification of structure as we have in a special crystalline forma- 
tion. It is the same truth, crystal or organism, wteghcr each part 

' Tbere an mnny ilEflnllionit of life. Armtotle disiingultbcd It rrom tbn lili 
principle, for life meana n^ir-tiuuristimuiit, feir-ilcvelopmenl, and st-lf-decay, bene ' 
not the vitnl principle. Kant dcflnnl it to be ati inlenial ptinclple of action, 
eTei7 pnrt \i at once a meani nnd an end, each purl uf Iho living body having 
caiue of existence in tbe wbole orf(iinlBin, wliermi in non-llvlnj; boJIsa each | 
boa ill cnuse in IImII. MuIW, J., ■»;», Ibi- liarmoiiious sction ol' Ibe eMt-ntinl p, 
of the individual lubalst onlj' by tbe Influence of a lorce wbich ia extended to 
parte of tbe body.and duennotdependunanyslngle pnrti tkii/omtmittleiitti ' 
the parlr, whicb are In fnct forntnl by it during the development of Ibe ea 
Beole calls it h [leculinr force letnparoTll)' aMOclalrd with matter, whieb tt mm) 
of controlilng ami directing both mntter and force. Sobolting, n principle U t 
dlvliltuillsation, a cycle of racceulve changei, determined and Hxnl by UiU Inleil 
principle. Blcbal, tbe aooTce ul Ibe funcllona wbich miit deutb. TIagd, tbe ipee 
activity of or^nlzed betngii. Bechard, tbe cum of phenomenH pro|ier to o^«nti 
being!. La Mark, (he state of things wbicb permit Drffanlc movem>^nIa,BlHl Uwt I 
moTementa which conatltuteactlie life reanlt from a stitnulHH wbich eicitestbem- 1 
BlalnvlllB, life is tbe twufold internal muvenient of cninposilion nnd deconpa«ltl< 
once general and continuaDS. Owen, life ns a centra of intansugceiitive 
force, cnpHble •>( reproduction by xpontaneoDit flrsion. H. Spencer, life m um m 
tlnnoui ndjllBtment oi internal [elationa witb exlernal relationa. Lewes bM We 
be a (erleB of deflnlte and ancceiralTe cbangea which lalie place within nn InditUt 
without deatroying Ita Identity ; tbia deflnltion be withdrew ua defective, subiUtu, 
" the functional actlvit)' of an oi^aniam In reiatlun to Ita medium, an a aynthaiU 1 
three turau — structure, alliuent, Inatrument " (ilde Li/e and Miiul). 

Life la ttie Mtti of tbe Fuiictlona wblcb are tbe rpsultants of vitality, vltRllly bdagtl 
tamortbe properties ol matter in natate of organization; tbua.every act donalnM 
by an organiam la a vital act, though mechanical aud cbemlcal BRenti may tonn I 
WMntlal componvnlf. " Every partoF alivingorganiamiitherelbrevitlililawrtefnrt 
iPitfet but nopart baa thiallfe when UolaledjfortbelifeialhBajntbaihofilt'Uwpifttj 




s like its corresponding part, but unlike the whole of the t 
into which they may be divided. 

Organized substances are amorphous, liquids, semi-solids, and 
solids, figured as cells, fibres, tubes, and tissues, which are resolved 
into organs, having volume, structure, and chemical reactions. 
The most simple form of life, " the jelly speck," is called 
Sarcede by Du Jardin, germinal matter (bioplasm) by Beale, 
Gtode by Haeckel, protoplasm by Huxley, and although said 
to be destitute of texture or organs, it is a living substance 
manifesting the phenomenon of reproduction. Kuhne and others 
, hold contractile matter to be protoplasm ; a rhizopod will put 
forth from its body a temporary arm, and slowly wrap itself around 
a microscopic plant, converting its whole body into a mouth and 
a stomach.' 

The cell theory of Schleiden and Schwann (1838), the basis of 
modern histology, supposed the cell wall of importance ; Coste 
1845) showed there were cells without walls ; (1855) C. Robins, 
Sriicke, and Beale considered this difference of great importance. 
iCells are now considered as a nucleus with a surrounding proto- 
>lasm ; the cell walls as an accessory, and not as a necessary con- 
stituent. A cell may lead an isolated life as a plant or as an 
ianimal, or united with other cells may lead a corporate existence ; 
ibut whatever its state, it preserves its individuality. A cell is 
Ifound in contact with similar cells, as in the filament of a con- 
'ferva ; rising higher, there are cells united with others differing 
ifrom it. Plants arc composed of cells. Still higher, we find 
animal forms, the webs of which are woven of myriad of myriads 
«f cells, with various cell processes, fibres, and tubes. 

Every substance has, fnt, a relativeness to its constituent 
«lements ; secondly, a relativeness to surrounding objects. The 
laws of life are also relative ; the organizing force develops by 
adaptation and heredity, Le. the reproduction of the original form, 
together with acquired modifications. First, there is the medium 
r vesicle, in which the life appears,^ and which has a power of 
) Cienkowski any s, n monitil vill " foalen on a. plant anil suck tbe Gblnrojibjill firnt 
on BR" Mil iind tberi Crom anotber ^ anutber lunnad, unable to mnkp a buls in tbe 
dl wsti, thruiitJi long- |>rocn>e.H of Ita botl> Inlo (be openirtK . . . and drugs oat 
. MTBiniiiTiii of tbe cbloropbyll; . , . vrlien a ttitnl monad, leading n predaUiry 
Ui^ fallii upon otiier monads Hlled with Toad. Uere," bp nays, " we sland upon Uio 
"'— ■■ -'■ -'"■ 'dark rfgion wbera animiil will beginii." 

Claude Bernard *aja, tbe conditiDikt^nf are, " an external Koimical 

n^ lbs wbutecliCuniHlnncn' outalda the medium capable direnttji ot 

iUnglt. Seanidhj, an exlemsl or pbyalologlcnl medlnm embracing tbe condition* 

ddolbe organism und In direct lelallono with it— fAaf » fo ray, tbe plaamn in wbtcb 

I Ikaaea are balbed and by wbicb they are noarjsbed." Tbere are bealdeg temiien 

snd Hiactriciil condltloiia. Agiwsiz aayd, tbe mnsl divenie ly|ieir or animal and 

. ... ... ___ ._..._. r — J [jnijg, identical cltcamstHncea, wbetber tl bo 
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assimilating substances, to maintain growth and to repair v 
Mill, Spencer, Huxley, Tyndall, and many others, seem to 
sider [hat nutriment is the integer rather than the incident of t 
organism. The organism, once in being, its continued \ 
depends on a concurrence of definite conditions ; oxygen may II 
destructive to some forms of life, whilst others could not ej* 
without it. In consequence of the chemical combinations, I 
organism is as sensible to external conditions as it is to thi 
which are internal, through the selective powers of the vital pr; 
ciple,' By some this selective power is denied, because | 
are imbibed. The answer is, the selective power of the viu 
principle is displayed in the assimilatien of the pabulum, not i 
discrimination of the material ; this distinction shows the gram 
line of demarkation between vitality and intellect. The livi 
principle acts by its chemical powers, by disintegration, admixl 
and assimilation ; deadly poisons are absorbed through affinitkt 
and have their antidotes.'^ 

Lewes calls the nutrient material, plasmode ; the name 
immaterial, the protoplasm being the substance constituting tl 
vehicle, living, when vitalized. Vital action is not altered il 
function by being called the mechanics of chemical action, 
principle by which consolidation was first induced is active throng 
all time, and vitality has its perpetuation through the lair d' 
ing it. Where shaJl we look for the instructor of the law if » 
to the Great Chemist and Mechanician who presides over ai 
superintends it — the Providence of natural phenomena?' Tl 
dream is as idle which refuses to accept mechanical and chemicd 
facts as the proximate formulators of nature, as that 1 ' ' " 
assumes that life and mind are the absolute consequences ( 
material combinations. The aggregation and the assimilation a 

in ull water or fresb, dry Isod or nrnrgh ; no udirorm indeed tbe fncl, tbe joreie 
follows ttint tbe Kama pby sical cauaeg can produce tbe moiit diteniSed facts. 

' Vilnl selection is seen in tbe adaptetioD of plioiphala Id several tarn, t ■ 
in tbe blood eerom, potaah ia tbe nerves, magneiiia la Ibe muHCles, iime io the btt 
Tbe hlood i« Ibe most liqaid, Ibe nerve a degree leu ro, tbe muscle i^till le^ 
bone aimost entirely a soiid. 

' A doK was Bccidentally poiioned b; strycbniB; the crenlure lajon its aids pn 
fectif rigid, wjlb occaaional telaaic agiasni, and nag restored (o bealtb by Ibe a& ' '~ 
ttalion of cbtorni bydrate (,Nat., lol. 17, p. 31(0}. Strycbnia in canbtnaliDn 
iodide of methyl change* convolaions to poralyiiB. 

' Wberever in nalnre food Is la be ohiained tbere are atrnctaral contrlnlM 
reacb iL Sappoaing a hone run down by a wolf, it ia Fed on by carnivoiou 
and animala. In tbe bones tbere ia a store of nolrinienl. The bj-ena, wit 
pecnliaily constracled bead, jaws, and conical tpelb, crusbea the bonea and ol 
the marrow. Tbla same cbaiacterintic runa tbrongb Uie wbole of the animal 
Tbe wild boar, lb? elepbnnl, the giraffe, tbe elk, tbe ant-bear, slotb, and tbe 1 
are /eedem 0/0 different cbaintlei,iel6in:\iQi?ji.TL\*ni\*ta»t«j lullnl tolta|iarii 
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e organic particles may induce molecular changes, but these 
inges must depend on an antecedent. Without intellect art 
' mpossible ; and by analogous reasoning we say, without a 
nulating intellect nature could never have been. Intellect 
luld not have arisen from moulded materials, because by necessity 
Pmust have been precedent to them. When once it is conceded 
ilat intellect was necessary before formation could ensue, the 
chemistry and mechanics of Nature become the methods by which 
she worits. All biological learning points to this method. The in- 
tellect, though finite, which has penetrated the methods of infinite 
asdom, is too great to be degraded into an emanation from the 
fcect (matter) it created. 

pBeale's theory, shortly expressed, is, that the minute masses of 

ioplasm alone represent the living matter of the organism. The 

bioplasm being germinal matter, out of which, by a process of 

dying, arise the tissues and humours constituting the formed 

materia!, these, with the pabulum which feeds the germinal 

matter, are all dead. The physical properties of tissues inferen- 

tially depend on the germinal matter ; the constructive fact is due 

<|D function, expressed in maintenance, nutriment, and growth. 

ve.n the organism is composed of cells, its power is only that of 

aggregation of cells ; in the cell is the living principle (the 

deusj, hence all multiplication and power is due to it, The 

nilum sustains the life, does not create it. It is impossible to 

■lain vital phenomena, even with the aid of what Lewes 

ms, structure, aliment, and instrument ; they are the casuals, 

Ji'ty the acting impulse. The property or a tissue is its 

tracteristic quality, an organ is the combination of several 

ues, and is effective by virtue of this combination (Pinel). 

i amalgamative, and directs the re- 

,/.f. in their anatomical and physio- 



e function of an organ i 
veness of organ with orgat 
leal connection,^ 
'here are probably mjllia 



of jeily specks, as there are seeds 
icli never produce their kinds. Vitality breeds the germ, but 
germ does not always possess the life ; if the germ originated ' 
vitality, the life would inevitably follow by the determinate 
Bfcr of law. The elemental units, however combined, have no 
!Ctive power. The multiplication of an organism, whether by 
ion, gemmation, or generation, occurs through vital action. 

' IdentilT of 1l»tUH ficerjwbere iin|ilics iitenlltf aS properlj', anit Kimlliirltj of 
t, ■)silltirii7 ai jiropdly. Ideiilily tif □[gBnic connection evHrpvhen: im|ilin 
ity of foncllon, ynil almilarily of orjiiiiic connection, Bimilnrily of fonction " 
Ma, Life and Mind); i. e. Ihcy nre eqiiHl to tbemselvei, nnd "everj ntlioft ta 
maty determined by tbe nature of tha ngeiit and Vaa ixnfMvsKi 'nvA'a -un^M^aVt. 



2 JO Custom and Nature. 

The germ, as in the severed twig, infallibly — conditions beii 
suitable — becomes like its parents. The aphis, the medusa, ai 
some animate forms, have alternations in the mode of productic 
{sup., p. 236). If it can be said the organization precedes thfr] 
vitality, then it can be said structure precedes the function ; there 
would be equal evidence of both ; but is there any for either? 
Mechanics and chemistry as givcns ! what is the stress ? Their 
combinations lio not make life, because their constituents are only 
equal to themselves. Function may increase the capacity of an 
organ, and the increase may be perpetuated, although the result 
of the vital function there could be no display of a particular func- 
tion unless the living organ existed. Growth "permits increased 
function," yet so " rigorously is function dependent on structure,- 
that the hand of one man will execute actions which are impos* 
sible to another" (Lewes).' What follows? Structure is the 
result of function, and function appears as an effect when the 
structure is formed ; m other wards, function is transfused into the 
structure, i.e. the potence is exemplified through the structure, and 
created in the same way as the power which devised nature is 
exemplified in her phenomena. Custom subverts nature, as shown 
in the Chinese woman's foot, the flattened skulls of the Caribs, 
and other savage and semi-savage tribes, but more in the supprci- 
sion of the use of the left hand among all civilized nations. 
Custom and nature are always at war ; custom tramples on in- 
dividuals, but nature, as regards race, tramples on custom. 
Farini, the gymnasist, says pupils sent to him for training have 
"a lop-handed and game-legged habit ;" by custom they become 
so, and by custom he cures them. " By custom," he says, " the 
whole human race could be made as either handed and cven- 
legged, ... if the teaching commenced m infancy."^ By judi- 
cious training he makes both hands and both legs what nature in- 

1 Cniiine teeth nccompiiny e rarnivuroDa appetite hihI boldnvu of dLipoallinal 
holdnees, liercenetiH, and ciinntni:; »cconi|>anyln!! rntracli In claws nnd iibBr|ii<»t)>i 
erect eas* nnd |jroniiiwiit eyes, smiiiciauaneH and timldit; in tba r^etaUe Ie«dMi 
in altirr word.i, Ibe arms or inilrumenli accompuiylng Ibe intlincljve dlapnalUon o( 
crentures (B>-1l. B. T., 31U). «n1en sujh, Inke throe egsii, Ibnl of nn eagle, a goow, 
and viper ; when matnrcd and tile ibellji broken, llie etgM and gaoting wlil attempt 
lafly, wbUMtlie viper will curl and twist alon^tliR ground, Flo tract (be pxperinwBli 
tbe eagle will sour, tbe gooae betake itaeir to the mnnb, nnd the viper bury IXaelS Ib 

3 The left side \» not only Weaker In regHrd to mnsi^nlaT stTenc;th, hut ~ * 
titfll nnd canstltntional properties — the pecullnrity eitenda to 'be conatil 
iliihiase altocks tbe lult eilremlllea more freiguently than the ri|;bt. It may he nidi 
tbe siiperlurlty of action reaulta from the more Irequenl nra of the right hand. ~" 
prepaiatory exercises for uses of tbe left llnnb« show the npituTat wcaknew 
Ibese performerg am couipelled to give donhle practice to tbe left tlmbg (Bell, 
VVenf,, p. 124). On tba whole. Ihe preference of the rigbl hiind is not Ibeel 
jpUI, hoi d( natural provision (ib.p. 125]. 
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tended them to be. He commences by subverting custom, and 
thus restores the natural functions.^ 

The fact that a germ represented by a line should by aa 
interior differentiation produce such opposites as hairs, blood, 
bones, flesh, nerves, is no more wonderful than that minute 
change should eventuate in distinct variations which, when con- 
firmed, becomes species. The mystery of nature is not so much 
the diflferentiation, as the principle by which the differentiations 
are induced. To define life is to define its possibilities; the 
modifications then fall into their sequences ; the vital fact assimi- 
lates its surroundings ; change in particular working directions 
may be occasioned by the peculiarity of the elements absorbed ; 
diraiical changes being brought about by the vital principle are 
not so marvellous as itself.^ If WoolfPs theory of Epigenesis be 
true, it is only another mode of expressing creation ; if the germ 
be formed anew^ not merely expended by the procreation of the 
parents, to what is to be attributed the new formation ? All the 
theories, even those purely mechanical and chemical, must fall 
hock on a concealed factor, the facts revealed alone showing the 
method of the working ; the homogeneity of the method shows 
the fiurtor is an intelligence, or we should not have the gradations 
of development, as proved by the successive phases of embryonic 
changes. That all complex forms arose from simple forms in 
their aggregations and differentiations is seen in analysis. The 
inteUigence which conceived the plan of phenomenal arrangement 
from the germ, could equally have presented the perfected form. 
There can be no question of tentative efforts and corrections,^ 

■ ** Bj traininf^ for tbe tftron^, woiiKfn can atUin to ^fttxi »<tren'^b/' Natalie, a 
Fwflcb ^jmiiaiMift, can take two Oii Itw. meif^htu from tb« ^oumi, one in eitber band, 
and can pnif tbem ulowly over ber bead. Parini May^, ** tbe imttinfl^ up " an a^le 
gjanatiit U nothing compared to tbiif feat Sbe bad a vister wbo tired twenty saitorn 
ipoiiig op a rope in Muccewion. Sbe wore out tbe wbole twenty, wbo came down 
lined ; the lady wan fretb, Senyab (an An^lo-Saxon) be»d downwardtf, banginf^ to ft 
fope wiife ooeleg, with a mcutb'piece, to wbicb tbree l*>nther strap* were attached, 
by Ibeoi die held '* tbree great builcing fellow* dangling in tbe air for ever no long/' 
Hcva we find examples of tbe efficacy (ff culture even in tbe pbytical, vbowing 
fMetfooal we may increaie tbe ca|Micity of an organ (C, K^ade, << 7'he Coming Man," 

' Is « aolaUon of nitre and nulpbafe of ifodn, if a crystal of nitre be dropped, tbe 
■Hre of tbe aolution cr>'8talliiie«, tbe nulpbate remaining in K^ilution ; but if tbe pro- 
tn$ be ffever«ed, and a crystal r>f Moda b*: immersed, tbe foda cr>'«talliKe«, tbe nitre 
mMiaiiig in ifolutfon (Keil). This in chemical selection, f uch ai we can conceive 
to be exbHHted in tbe nutrient |>owertf of tbe organiifm, through vitnl action. 

' It ia tbe faibion to regard creation ait an imperfect conception, that tbe larva of 
tbedngoo fly If to be viewed with a wntsfsr because it creep* at tbe bottom of a ditch, 
aMboogb eventually it emerges splendidly clothed and suited to ever>' want of ita 
Mim ; and ao Um myriad grubN which revel in the ground and emerge clothed in 
MiL In insect netamorpbosis there in {lerbaps a greater apparentnes* of purpose 
tkm in flpwr prominent manifestations. There are no clauses of animal forms but 
firtinentfy present a porposed formation, although it may be said that each lives (oi 
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From all we gather from the lessons of Nature, we are bound to 
conclude that the purpose and plan of objective phenomena were 
conceived once for all, and are continually in action, and we have 
their emphasis in the fact that as each organism progresses in its 
particular direction it includes in itself sdl the preceding stages 
through which it has passed.^ By the development hypothesis the 
general permanent stages of the lower animals are to be found 
in the embryonic stages of the higher organisms. In the inorganic 
we have distinct crystalline forms, which take definite shapes. 
In organization we have specific shapes, with the capability of 
variation.^ The formless germinal membranes develop into a 
variety of forms, sustained and replaced by the laws of succession, 
as surely as age succeeds to youth.* 

itself, yet so admirable is the adaptation thai all living forms live for each and each 
for all. A species is bat the initiatory step of the prog^ressive advance. 

* Von Baer showed that the mammalian embryo was never a bird, a reptile, or a 
fish, but yet held it passes through all the lower tj'pical forms ; and that, ezceptas to 
size, it is impossible to distinguish, in certain of their phases, the mammal, bird, or 
lizard. He had two embryos which he had forgotten to label, and could not say to 
which class they belonged. 'J*he head and trunk only had appeared ; even bad tiie 
extremities been there, in the earlier stages they could not have been diacrlminated, 
for the feet of lizards, of mammals, and the wings of birds arise from tbe same 
general form ; and he sums his formula by saying, " The special type is always evolied 
from a more general type." 

^ <' An epethelial ceil . . . may be ciliated or columnar, a muscle-fibre striated 
•or non-striated, a nerve-fibre naked or enveloped in a sheath, but tbe kind is always 
sharply defined. An intestinal tube may be a uniform canal or a canal differentiated 
into several unlike compartments with several unlike glandular appendages. A 
spinal column may be a uniform solid axis or a highly diversified segmented axis. 
A limb may be an arm, a wing, or a paddle." The anatomist "never expects a 
muscular tissue to develop into a skeleton, a nervous tissue into a gland, or a giand 
into a sensory organ " (Lewes, Phyi* Bas. 0/ Mind). 

3 The furrowing of the egg, or yolk cleavage, ** the cleavage of tbe spores," it 
merely the division of the cells and their product, '< naked cells." ** There then aiises 
a mulberry-shaped bell, composed of a number of small spheres, naked cells ccNitaiii- 
ing kernels. These are the materials out of which the embryo mammal is OOB- 
stmcted. Tbe globular lump of cells changes into a globular bladder as fluid 
accumulates in it," the germ-bladder (vesieula Uastodermica). " At first its walls 
are equiformal cells," but *' at a point arises a disc-shaped thickening." This is *' the 
body of the germ, or embryo ; the other parts serving for its nutrition." Tbe fostm 
changes to oblong, then to fiddle-shaped, through the right and left walls becomlig 
convex. At this stage the embryo of one vertebrate cannot be distinguished horn 
that of another. "The whole is an oblong or violin-shaped disc," "composed of 
three closely connected membranes or plates lying one above tbe other," consistiog 
of cells exactly alike ; but each layer has a different function. Out of tbe apper or 
outer germ layer arises the skin (epidermis) and the central parts of the nervoos 
system, spinal marrow and brain ; from the lower layer comes the inner skin (cptlAr- 
lium), lining the whole of the intestinal tube and all tbe glands connected with them 
(lungs, liver, salivary glands, <fec.) ; out of the middle layer all the other organs 
(muscles, bones, and blood-vessels). Each division has relation to tbe others. There 
are repeated divisions and reunions, by means of which the different organs become 
gradually formed, and an organic structure is accomplished which one cell could not 
work out. Its result would be an amceba. Thus effects arise out of effects (by vital 
-energy). In tbe central line of this disc arises a delicate furrow, the primitive streak 
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All forms of life arc a puf<hing from the vital centre, the formed 
material being passive in the whole pr<'x:ess, becoming rigid as age 
iixrreases. The element in which the vital pciwer rejy>scs is said 
to be contractile. This can only be baid of the vitalized masses 
corresponding with the white corpuscules of the bKx>d ^their action 
being distinct from the phy%ical energy displayed by formtd 
muscular tissue;. In the corpuscules there is a force, inbred in 
itself and acting on itself, converting the non-h'ving into the 
living. This conversion, we are told, is chemical action, arjd no 
more is to be said. If it be only chemistry, it is a chemistry 
beyond the power of science to imitate. When we talk of anal<'>- 
gies we talk of distinctive characteristics, not of an aWJute 
correlation. The only analogy between the vital and physical is 
the exhibition of an effect apparent as a force, but here all analogy 
between them ends. To say the two are the same is the affecta- 
tion of knowledge, if it be not an insipience. Compare the mode 
of the chemist with that of nature, as in the fine elab^^rations by 
which acetic acid is pr<'xluced. In nature there is no need of red 
hot tubes; the vital fact dispenses with all such aids. Carbjn, 
the great element in all life vehicles, is used and converted by an 
innate power. Who, reflecting on nature's chemistry and on art 
chemistry, would say that the carbon and ass^x:iating gases are 
ocioverted by physical force into chyle, chyme, and bl<x>d r 'i'he 

dtndiug it UsUmtlly inif* etjuol halntu. On trurAt kj']*; of linn vXr*ihk t/jf <rxt^jfj«l yttim 
lirvcr iiMM in a iongitudirud fold, wijicb '/rowa tx^etLer ov«;r jt tani Ujntu n *:\\\u'*.n<:ii\ 
tcSoft or medulLttry Cttrud {madiUUi ^f/in/ifi*). At firet i*. i* jyjiriVj at *cin:h tziA, and 
wit feawliis in the Uuo^lot (a/Mp/ttiioim*}. \n rkuIM animhU (cra/uoi^t) \\i*t i*tr*t 
«&4 becoojfeb diUit«il arid chao;(<fK jaW h roun'iie/i bla'i'Jffr, ^^'<^ foun'laiion of WiK hraiu. 
I'liic Uttdder divi'>» into II ve bUddi^rfc^ h^'"K **'■**- ^^-h^iA \'uh otfj«;r, out o! v.hi'.lj ;jij»r; 
ttie diflvreut part » of tb*; bruin; the firet b!a'J'f<rr Immiir^ Xh*: }j*fnji;<]j)i('j«rK of tbe 
eenf i riBB. 'I li« iiii^er U*«; tM;ri«re of tb«; vtitVrhrnin Xuh tuor*: do th*; iat^'iaJ lnt\\*'.i oJ 
tfair lore bnun i^ow at 11i«$ ez{jeri6<; of the otjjer hladderp. The Ht^v/nA hladier iutmti 
ttweeotrv of si^^bt, and «taud« cJoeer in reb^tion XAt the e^eii, which ^row ri/-h< and 
leA<iut of Ute fore brain in the «ha;^ of two bla'i''er;<, afid later, lie af the botlf^rn oi 
the tvixt^braifj. The third bladder va:ji>h*'»: in the KO-calieiJ forniafjon of th>: four 
IwUm, irtJObgiy developed in biri» and re|jUjer. 'J he fo-jrth hl^id jer lor.'u-. tije J i tile 
iiMBifiibenitf, tc^etber witij tb« niiddJe j.urt of *.h*i t-twAi himu (t.^r^'MUm), of vihich 
■Mt coulntry couje'.*ture« are forine«J, it 'seein-s to r«-/uUt«* *;o-'irJin«*io'i of inoie- 
Mcal Tiie fiftii bladder develoj/'' into the nurdalla *Mon}i/ttai ti.e inij/>fi.:jrjt o($?uri 
<if tijc Mfnoiu ((>'<tein and nervous f>;n\i<' of reejjJritorv movenien'e. An irgurv 
1K« tkMH tmedulUi */fio»f.fata would cati^e >:eath or j^;;r4i)fjp. The r>;r''hrun) t:hn \i*t 
lammsd or compM^ly deetroye'l without jnim^diaie death emsui'C' 'tv'/t' p. J JOy. 

On It conpftWJfi rA tije eiwbrjoB of *ertHbr«t/rfc iw the earlier sla/e^, the% are fourj'i 
tb be aJjUMit id^rnticai in ajjpearance. in bjr'J^ and r*'p^il«'s the mid hrdin pfe'i^f;i^ih^.tefe; 
n tmniwi* liie fore brain, \^'hen the ernhr\oit >.re drvelo:^ Thev differ jna!^ii;jij> 
io tU ftuatonicai condition^!. 'J'lie fornjition of the hrajn oi the «'nihr\o ha^ ijeen 
nbpwu M mi iiiuitnition ; had any other i^^irt oftnir ^tr1:<:ture l/een '?e»cc'*'J iNc i>ariie 
ndstin; cIowffH'Mii of cbara^.-t^r would ha»e o»ren obvrrvej. A ch-vin of «>.v^ijI i? 
Mf.ivja; frooi 1bi«i it would ajij^«r ''th^j* m-^u le oniy the moet bi^^h)} ot;.'*iiiz>.' 
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life must exist before the nutriment [pabulum) can become effec- 
tive in its purpose ; the vital energy adapts it to uses. Potential 
energy owes its impulsion to gravity ; kinetic energy to an impul* 
sion external to itself, and is produced at will. The vital energy 
is no effect of will, but the production of its own powers, an 
occult principle, which, like gravity, is universal. What evidence 
is there that life has its origin in nutriment, or is due to physical 
force ? Analyses are not made of living but of dead matter, and 
were a physiologist to watch an expiring life, and at the last gasp 
anatomise the subject, the life-secret would elude him. Although 
there be a correlation of the conditions of heat, it has never ban 
proved that either can be converted into vital energy, thoi^h 
probably as methods they are the acting forces. In this correc- 
tion of the forces light should stand for either. Newton supposed 
light to be the acting energy, yet it has been shown {sup.^ p. 233) 
that light is inimical to some forms of life. 

What becomes of the sun theory of life, of which high names 
are the exponents, when the sea's bottom, many fathoms below 
the direct influence of the sun's light, teems with living things? 
If it be assumed the sun acts magnetically, then all nature is the 
subject of his influence. Life subsisting through heat develops 
lieat and motion, even in a temperature many degrees below the 
normal. In the dark caves of Kentucky are eyeless fish ; in the 
seas eyeless Crustacea ; in dark caves are eyeless creatures, prey- 
ing on other living things ; in the Americas eyeless ants, which 
construct vast underground tunnels. What influence has light as 
a sensory effect on any of these organisms ? Where do we find 
the physical force which develops the life energy, and converts 
inorganic elements into living organisms? We get alone the 
method, from the life only can the life proceed 5 but if the vital 
principle be the energy of the universe, should it excite surprise 
•that the spontaneous production of organized forms is the fact of 
that principle ? 

The progressive changes of organic forms appear to have accom- 
panied the geological eras, for each geological change is marked 
by variations in the life forms ; the former types continuing, the 
variations resulting in the establishment of new species. 

If organized life be the result of physical force, what was the 

force which differentiated the primordial mass ? Force is never 

<]eveloped unless there are existing masses on which it can act; 

yet if it be assumed that the organized world is the result of 

^physical force, then force necessarily becomes the creator of its 

own fact — creates the veh\c\e^ lYviou^ 'whvcK is the exhibition of 

Jts power. If there be no v\u\ ^t\^\^^^v^V^Tv^^Nq^%^^\^^^\c3l 
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bis inertia must be overcome before the forces Can act. What 
Jien consolidated the mass ? Whence was the inertia of the mass ? 
assumed to be chaotic, a moving, devastating fire ! If a fire mist 
ever existed, then heat was consolidated into phenomena. The 
vis vitiE creates the fact of its own exhibition by an activity 
within, thrusting outwards that which it assimilates from the en- 
vironments ; creating, as it were, by its own energy; making 
larger its circumference, splitting and dividing, yet coalescing ; 
creating its likes and differentiating them. Physical force may be 
the method of vitality as a resultant of vital energy, but never 
becomes vitality. With conditions apposite, life appears— the vital 
energy being present in all forms^and originates, assimilates, or 
adapts all the forces. No effort of man can change the developing 
force of the ovum; physical force can be wielded at will, but not 
so the vital force. If vital energy and physical force were the 
same, the ovum of a pig could be developed as a man, a reductio ad 
ehiurdam^ and yet the true induction of the premiss. There is 
nothing to be made of this physical hypothesis ; turn it, shift it, 
change it as we may, we arrive at a remote analogy, and even this 
only discloses the method of nature. Inherent vital powers may 
be physics, but no physics ever instituted the facts by which they 
exist; it is something like saying structure precedes the creative 
function . The vital force is a discriminating energy, physical force 
a blind and indiscriminative violence. Heat and the vital energy 
are both facts of, but are no creations of physics, for physics are 
their resulting effects. If then, physics be resultant and not caus- 
ative, we must look beyond matter for the causative principle, and 
then can only view matter as the vehicle through yjhich energies are 
MSplayed.^ 
, Beale says, " Life power after all only temporarily enthrals any 
terial particle. Matter soon eicapes from the infiuence of hTe 
wer, but the living matter which has »nrt lost its distinctive 
karacter never regains it," Here he appears to ignore his own 
nsics in order to energixe his theory. Were this so, then indeed 
ere were death in the widest signification of the term. What 
Wtkii dead matter, this birthplace of putrescence, this bed of a 
lewal of life, but a sequence in the ever-recurring cycle of 
Uanges ! This death in life and life in death becomes the whirring 
pieel of organic, inorganic, and organized phenomena. The for- 
* Flanla'HbeButiFulexpui'iaienta wilh hb powerful biitteties ebow not only tbiittlie 
llu i> due-to tliB miigtietic inwer a( tbe earlli, but Ibut even wiitenjiould and 
nprobabl} stBtleulricalelFecla. A gcund physical rfsuU ; j'et onlynnexyuneni. 
■■« kctlon Of mthle hy wbicli niiturB Hctfl, ■_slio'«ing nn adavVWion'iA niRMik'ij 
~M1I J^rao rSeel. 
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ever " existing recuperative fact *' is a denial of the materialistic 
doctrine of nature's great progression from blind force to con- 
scious intellect and will." When the laboratory constructs itself, the 
fire spontaneously collects or forms its own materials and ignites 
them, the chemical elements jump in and arrange themselves in 
the crucibles, the solutions in the beakers, the gases in the re- 
ceivers, and the electric and magnetic apparatus forms itself and 
its conductors, we can then believe that vital force and physical 
force are the same {vide Beale's Bioplasm and Whewell, JB. 71). 
In the cell laboratory all this is done ; if it be physics it is the 
physics of the vital principle, of which we know alone its fact in 
the effect: heat and life centralizing in an electrical and magnetic 
gravitation, a persistent pertinacity, a spontaneity through which 
is presented, objectively, an intelligent causation. Thus from 
intelligence comes conscious life ; from the vital fact, life-chemisdy 
and life-mechanics, inbreeding the facts of physical force, by which 
only we learn the modus of life. Inebriation is a resulting bsX^ 
but no one would say the gin, beer, &c., was inebriation ; althou^ 
we know the ingredients of the gin, beer, &c., we do not know^ 
of what their ultimate particles consist, nor how they coalesce 
with the organized form to produde stupefaction ; we have the 
facts of the method, and no more. Exact knowledge is a know- 
ledge of ultimate particles; of these, however learnedly our 
teachers talk (and even though looking as wise as Lord Thurim 
looked)^ of them they know nothing, nothing even of their aggre- 
gated forms, matter and force, they know not their whence or their 
what, Man's intelligence, abstractedly viewed, is an eflfect; 
matter and force are effects ; so our knowledge is an effect cog- 
nizing an effect. Thus our facts become the similitudes of a 
predisposing something ; and here we are face to face with the 
enigma which material science assumes to have proved. 

In the materialistic view, all phenomena are purely of material 
origin, not alone in their presentment^ but also in their inceptioUy 
formed matter or its emanations ; hence we hear more of emotion^ 
the instinctive or perceptive — sensory — than we do of sentimenty 
the conceptive or mental — intelligence. Such an isolation of ideas 
leads to uncertainty ; it is this uncertainty, being wanting of the 
comprehensive and the universal, which tends to the reproduction 
of the old-world philosophy. Lucretius suggested volition for the 
flying atoms ; had his knowledge of force been more compatible 
with its fact, his system would probably have had another postu- 
late. The material view being accepted, phenomenon becomes 
a, mere change in animaUoiv *, tVv^ ^VvYsical resultings of force> 
initiated by the inanimate \\fe, l\v^w ^q\A^ V^ \i>ax. ^^ w.^ of 
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itaAy Mnd in iu etenui aspect cpbjcctksi, as it would be purpose- 
lew. The mattmi bjrpotheiis asseits that the earth brings forth 
fife, fermSy and forces by her ofm tnhirmt f^wer^ jtt ipmtafums 
mtim h denied to it. This is a contradiction^ extending to the 
root of the wpaantaL If the earth does not spontaneously pro- 
dace;, diere is behind or beyond an inBuence which presents 
ammatiofi, fcvms, fotce%y 2nd cwerj ckhcr princifJe niifch as 
fevmed phenomena, we know as nature. If there be this hidden 
iflipabe;, what becomes of the material hypothesis in the phase of 
nimating, generating, and creating ? 

The ultimate particles of living organisms are colourless a^re* 
gttions of matter too minute to be wei^ied ; fiiien ff^nvizTy the 
panoles are imbedded in the living germ. The white corpuscules 
of die Mood give rise to the red, and patches of living organism 
are imer sp e n ed throu^iout the systems of the nerves, serving as 
feaotators and insulators. The microscopic speck^ brimming 
with energies, assimilates materials, and converts them into struc- 
fofe, die vital ener^ manifesting itself in an exact ratio with the 
increase of the vesicles cfhfe, So long as the organism continues 
m its compacted form of life and substance, the vital energy 
iJtw»f% chjectiydj presents a physical effect, but the effect and its 
are distinct problems. The diiTerentiation in the primordial 
constitutes the varieties of organic forms, so the skin, 
arteries, nniscles, and nerves are variations of the same prin* 
c^ile^ but how all this occurs is a question which yet awaits an 
answer. Of this we may be assured, there are m haphazards 
kitij Ibr if there were, the human germ might eventuate in a 
zpaXy a snake^ a fish, a kangaroo, or a man. The lower the geo- 
fopcsd strata, the lower appear the forms of life, as though the 
progression cf Xife 2nd the progression of elemental condensations 
were ^nchronous in action. In the textisajj the organic form of 
man, as pakeontc4ogists suppose, was first presented,^ but long eras 
of time elapsed before the quaternary period, when, it is supposed, 
■KUi first appeared in his dual characteristic, a perfected orga- 
nism, asserting an intellectual supremacy. The same action of 

* CwftiMv f]>tiMir»« JS7B, Brit. Ajs.) donhta wbetber tbe dijeoreries at Brandon h«fe 
flh»|fmMnenr^ SMtMned fov tbem (tbe indincj^ pfilset>lirbie iiof^Ieinents rn tbri^ rnter- 
gli^ftl iMdtoy meb fiAderf^iiM^ honlder etey, somewhat different in ctMr»eter>. Two 
ywitrtiiii sre wifed — flwt o4f Crolli's tbcmry of ttw; alternation of tWm^te dnTin^ tbe 
ghKial frriA^^ mA ham for Sfcertebky '9 reicord fjtn he aobeitantiated. firateis f,ont«»- 
vt^ fktr mifllmmtKU m ■Humy e«ies can be «howA ro be 0^ later date than the r.faiCkj 
bowii i¥ tktcf ; but hMj^feiBenti to oeeor in ja<^««t>«wfe bed:* in tbe mme di)*tri<*.% tbe 
barfli l«faig iepSMted bf enoTmooa lapoea of time, ia fery mnarkable I ** f baife 
ikmmf% mitPMkiitmA tbe pTObabibty of evidence beintj^ found of tbe existence of mim mt 
m Mfier fCvM fb«» tbat of tbe pout a^iaeial or (]ttiatematry rifer gprafeb ;'* bnt before 
amfterfy tbe efklence adduced rer]taive)i sifting. 

^1 




258 Perceptive Potences and Conceftive Powers. 

law is observable in the progression from the sensory to the con- 
scious sensory, from that to the conscious senaative, thence to * 
stinctive aptitude, to instinctive mentality, to intelligent consd 
perception, culminating in conscious abstraction, «'.<. intellecti 
conception. Each of these steps follows the organic developme 
and increase of brain surface. We have a pulp mass, ganglia^ 
an incomplete brain, a complete brain, with imperfect convolu- ' 
tions, all preparatory to the perfected convoluted surface alone 
found in the brain of man, as though, through progressive steps, 
the causative purpose prepared the vase, filling it by degrees wil" 
the essence of direction, perceptive potences, and conceptii 

The germ from whence sprang man is not more complex 
primordial organized form than that of any other vertebrate^ 
organism ; in definite action we must look for the difference in 
results, "Insignificantly in matter, but transcenden tally in 
power, does the man-germ " differ from all other germs.' This 
I wonderful stuff, from which the energy of all living things is di 
veloped, when the life becomes latent splits up into gas or gaseoi 
compounds. Even whilst the vital power is active the vase i| 
continually disintegrated, and in a short measure of time 
(excepting probably cartilage] of its original substance remaii 
yet the vital power repairs its own waste, completing and exudii __ 
new enei^ies continually recurring, until by the wearying wcar- 
the formed material becomes inelastic, and animation deserts it ; 
or, it may be, the vital energy bursts its own barriers, and becomes 
a torrent. The living media, overwhelmed by their own ener- 
gies, form more swiftly the red substances than they can clear 
away the obstructions ; inflammations ensue, and animation lapses 
through its own energy, awaiting a renewal ; the centres of vitali- 
zation always existing. When Kant traced man downward* 
to the lichen, it was a hypothetical conception, in many respects 
formally verified, and was founded on the idea that every particle 
cf the material universe was a life-bearing substance. In this 
view there is no materialism, but an orderly sequence of natural 
law intelligently directed, no substitution of physical causation for 

' It is held tbal tbe rudlmenlal □rgHii'i ttlfunl clear evidences of cieative design >» 
tlie iirogreBiion of animil fornix. Tbequestiou has been canviuseil over nod oreragniDi 
but il appeuis to be clearly demonstrated tbal nil nnliniil cbangea occur in Ibe lliliii 
as to roim — as tbougb tbe urffanism whb gradUHll; ndapted fcr tbe event — not tlwl 
liieuvent modified the oixanism. It a onljnectwaij to advert to conitnictive power — 
wliicb proves, if a proof can be odducnl, Ibe eonatrnctive Itilelllg^nce ^Hflajti \ . 
creuliori. Chance never could Iiace cnnstructed tbe wing of u bird, or the hand of I 
nun, (uid adiipled tbeii pSTta lu th«lT iiaitlcular offices. " Tlw mjtii of ere " " 
may be erroueouslj dtspleyeil in Genesu-, \iii\no ftrnftAft-KTis^tio uiillectita 
JCJcnceoftheliine, mixed wUUan aWeBUT^TOWifte&wViMm, 
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the creative principle, yet withal we never escape from spontaneity 
the method by which intelligence makes itself objective in 
Jbrm. All we gather by investigating the pans of a once living. 
machine is the admirable adaptation of purposes to uses, and if this 
absolute sequence of causative effects be not of design, all evidence 
]>ecomes inelFective. 

A pseudo'philosophy assumes that human ingenuity could, in 
important particulars, improve the living machine. If the sight 
Jiad the microscopic powers of modern appliances, we should 
shrink with disgust when food was presented j it would be seen 
to swarm with animalculae and their excreta; or if the hearing 
assumed microphonic proportions, we should be bewildered with 
sounds, the quiet of nature would be dispelled, and we should be 
distracted by the whirr of particles and the crash of their colli- 
sions i even the growth of vegetation and the passage of atmo- 
spheric particles would add to the uproar. We should be conscious 
of the crash of contending forces and the glare of their phospho- 
^cence ; all the pleasures of harmony would be lost ; all sense 
^Kts be involved in the confusion. If the discriminative powers of 
^uch were enhanced, we should thrill with ever-recurring sensa- 
tions, crowding and accumulating, by combination so increasing in 
Intensity, that life's repose would be replaced by an agony,' The 
assumed defects are the homogeneity of cause and effect by adap- 
tation. Thus the imperfections of the organs of hearing, sight, 
pad touch become the pleasure of being. Where is the evidence 
that the exquisite fittedness of phenomena to their purpose is the 
result of casual amalgamations .' Chance in a single sequence 
might eventuate in orderly arrangement, but in the millions of 
changes passing around us can it be said the universal unity of 
action is the result of a chain of accidents ? Because we do not 
see the springs of the energies in the adaptations of causative 
power, nor how the orderly sequences of phenomenal changes 
arc interlaced by their law, are we, whilst acknowledging the 
ftcts of the law to say that there is no superintendence, no law 
institutor, but that all is an accidental repetition .' If there were 
VI inherence of jKJwer in every fact, and if the relativeness of each 
to each were so potent that this relativeness were changed into 
introl, could we even then say that they adapt and amalgamate 

Pain \i not aa etil, but gJTen Tor benevolent pariiosea nnd lot mme ImporlBiit 

■' (Bell, Briilg. Treai., p. 1^0). " The Hkin la i^rKlowed with seniibilitj ta 

njariuui imiirension ; . . . bill huil Ibis kind and degree of leoslblli^ 

_a laidtt nniversnl we abnidd bare been rackod wjtb puin in llie conimon mationa 

Mfbe body, aeby Ibe weight of |)arl on part, or Ihe motion of a joiiil"(i4., p. 1S71_ 

vPoln to poeticnlly de«crllied on Ibat power into who*« won piu^ »« ■- — -» 

'm'ltltaiaeed co o oiaterial world " (ii., \i. ISA). 



1 




26o Chance or Design. 



all other incidents, and impel a homogeneous result? It is 
admitted on all sides that every organism is actuated in a given 
direction through its developing power. If all were chance, from 
whence arises the uniformity i Can we in reason say a chain of 
accidents is infinitely prolonged and as its result gives orderly 
arrangement ? Are we not compelled to admit if chance were the 
ruling principle the world would be peopled by the monsters of 
fable, kingdoms and classes would be confused, and instead of the 
pleasing facts we know as nature, homogeneity would give place 
to heterogeneity, and we should be amazed by forms neaped in 
the wildest confusion ? The cause of the life must be ever present, 
possessing the power to form, to guide, and to govern \ herein we 
must seek that Providence which contrives, arranges, and preserves ; 
but if all this is to be displaced by an *' inert" " brute matter,** 
we enquire, whence were the physical forces ? Everywhere are 
seen the acts of the facts ; the facts we discern in effects, and 
although the exact knowledge by which the primordial effect was 
produced is denied to our research, we know, whatever it be, it 
was accumulative. This favours the idea that the inciting cause 
transcendentally exceeds all our ideas, and although always about 
us, we cannot grasp it, even in conception ! 

If growth were what H. Spencer says it is, *' a deposit of sedi- 
ment^ * then every accidental deposit would be growth, and the 
dust in the library would be literary growth or enlargement. The 
book is the physical form of an intellectual symbolism ; it and all 
other forms are objective presentments of an intellectual action so 
large in character, that the implement and its factor are presented 
as unity. The '' indifFerentiated aggregate of protoplasm" is the 
starting-point of all forms, all possessing powers in unison with 
their facts. 

Small is our world — so small, that our teachers, in their imagi- 
native flights, have compressed the intelligence which pervaded, 
which fashioned, which governs the Universe into the brainpan of 
man, or deny it. The buzzing-fly, the growing grass, have 
mysteries unfathomcd, yet water, air, and carbon account for all 
where method is confounded with principle ! We examine the 
nettle-sting, with its influx and reflux of a subtle fluid ; we find 
the like in the poison-fangs of the viper, but such adaptations in 
nature become the accidents of physics ! We get many assump- 
tions with but few revelations. Darwin by his labours has thrown 
light on the Kosmic ideas of the old world lore, Babylonish, 
Phcenician, and Egyptian. We can discard auxiliary or assisting 
godsj replacing them by eVemeivtal substances, and a subtler 
system of mechanics and c\vtm\sx.i'^ t>Ka.tv ^o^^ ^xnyca.^ Vs^ man 
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^m the lessons of nature ; and at length we arrive at the idea of 
primaeval and existing all ; thus we get the solution of the 
osmos in Intelligence. 

Spontaneity as generatio aqulvnca has exercised the ingenuity 
id acumen of physicists in all the ages. At the risk of repeti- 
ion, it is necessary to explain the meaning attached in these 
'eatises to the word spontaneity. It is never used in the sense of 
tneratia tegutvoca, but as an exposition of the method of the prin- 
pie to which is due the coalescing of the elemental particles and 
' the animate forms — vital action — not as self-induced, but as the 
iult of an energy implanted in the mass in the genesis of a 
irorld. Earth, atmosphere, sea, or geology has told her tale un- 
ruly, have been modified since the first albuminous spot was 
iondensed in the semi-opaque chaotic mass. The vital energy, 
"icreases in vividness of action as the surrounding conditions or 
ivironments become adapted to support the more complex living 
ructures ; it is therefore urged that the vitality of the genesis 
continuous, and spontaneously arises. So far as our finite con- 
leptions extend, there are but two modes by which vitality could 
made objective, and to each must be attached every exigency 
its condition. First, The immediate act of a creator, ;'. e. the 
'acuhus. In this view not a variation could occur, not a mark 
jld be changed, excepting by a direct interposition ; and to carry 
le inferences further, each individual of a species would have 
en fashioned by a direct manipulation. Second. A spontaneity 
ising from vitally indued substances, i. e. by the interfusion of 
le creative energy, by which the germ was endowed with every 
iroperty needed for its reproduction and differentiation, the jelly 
»eck, the avuniy having but the power of nutrition and perpetua- 
on by fission, from which, through adaptations by the vital 
bergy, animate forms eventuated in numberless progressive suc- 
pssions until man was reached.' The beginnings of life being 

Wb haTB evidence thai man hA* niigled for an unknown number of tbungBDilii 
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jten on tbe tiaxtb \ 

- nlttaoufth of a lower type, but we alart with men who, for all we can see, were 
lie up to the average man of lo-dsy. The JibuJ] which of all known tkulls !■ tbs 
iMt is ' a fair average bumaa skull.' Reseurch over new areai al«o nbons that 
llizallon has begun and thiiien and (hen fHded away in regions where we have do 
id of notion of Its history. Perhaps Ota most remarkable inalance Is tbal of one 
Hie most remole Islands uf Ibe Pncitk, Easter Island, (wo thousand miles from 
ntli America, two thousand from thn Marquesas, and more tbao one tbonsand 
m tbe Gambia Islands, where there are found hundreds of gigantic stons Images, 
m modtly In ruins. These Images are often forty feet high, and hate crowns on 
llr heads. 1'he exlslsnce of such taut works Implies a largs population, abandaoce 
food, and an eatablisbed government. Yet tbe island id leu than Jersey, and 
■to amall lor such a goiernment. The island may probably hava b«Txv « 
leney of a Pacific Eoiplre." WallBce seetoa iodeM iji \«c\«w im wiwrt t<«)c«A 
-■-- "tbat tbe development of tbe bumaa twe\iu\wAa&\^i<n«a^-&'u>«i'^^ 



a\w!iys iegianing, it is needless toeii((uirewhetherthere was butone 
germ or many. It is sufficient to say that the forms of life and their 
environments are in accord, and this is spontaneity, the inrush flf 
life waiting on apposite conditions; then to spontaneity is due "the 
Jordliness of the world." It is not the beginning of life whtcb 
should be the great difficulty, but the graduations of growth. A 
world of action must necessarily be a world of vital energy ; th6. 
vital principle being always present, active or latent (positive or 
negative), always differentiating, by disintegrations and condensa- 
tions, ameliorating and preparing. Thus vitality contains withiB> 
itself the chemical, the magnetic, the mechanical.' All we know, 
as creation may be a question of physics, or all may be an embodied 
intelligence. This vje can say^ there are no phenomena uiithud 
meehanicai arrangement^ and that there are ne mechanical « 
menis viitheut intelligence as designing. The only possible of 1 
finite reasoning, taking the phenomena of nature as evidences, ir 
that intelligence is the antecedent of all her facts. If life be 1 
emanation from matter, in the very baldness of the proposition it 
is a spontaneous engendering. 

John of Erigetia, twelve hundred years ago, repeating die 
esoteric lore of the Druids, gave as his formuSa, There is na lift 
but from antecedent life. The question assumed a prominence 
through Harvey, who held life sprung from a primordial geim, 
egg-like, not necessarily in shape, but in character. Re^ ei^ 
pressly held all living matter sprung from pre-existing life, but 
appears to have doubted his premiss.^ He held that the living parenC 
gives birth to offspring which pass through the same changes it 
itself [Homogenesii)y and also that they give rise to oSspring 
which are different from them (Heterogenesis). According to 
Milne Edwards, Xenogenesis has as its division Biogenesis (the 
production of life from pre-existing matter) and Ahiagenisis (the 
production of life from non-living matter). Around these proposi- 
tions the scientific contention rages. If it be conceded that from 
the egg, germ, or spore comes the living thing, and from the livii^ 

In cburnclet froiti that of sniiniib g;enenilly ; tbat tbe beginning of man wai not tf 
the crenljon of a new farm, bnl by tbe ipeclal sudden cliange of un old form. Wbal 
■we mual resliw ii Ibal, ax to the bialory ot our race, ve nn jet know *«■; tiltle.'^ 
{Saturday Review, "Of Tropical Lifo.") 

< " TJie phenomena of life are dependnat on Deither physical nor chemical cnw 
but npan >iUl pover ; yet tbey renull in all gorla of pbjtical and cbemlcsl ebUlf 
vblcb can only be judged by tbeir own lawn." " When we from thir iilivnomCM 
life fnttr Into ihe phenomena of the mind, we enier into a region ktlll mora jw 
Ibnndly mysterious" {Lay Ser.). 

■ Ktdl, n Florentine (1538). stlsckiHl tbe doctrine of Aristotle, and deinonKlnKi 
tbat maggot!' irbicb appeareil In puUid QetU were de^oaited by Ditw, yet wM iDcll"' 
'o betiete Ibnl paniKllea \Teie pioAoceA b^ a mQ&\bui.Mi»i lA \]ae 'wlmtan en of 
"-^'' 'a wlilcb they ate foond. ' ' " ' "■" 
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thing comes the egg, germ, or spore, there is no distinction in 
principle, but if the latter be conceived in the sense (its usual con- 
struction) of the generatio aqiii'vocay then matter is the parent of all 
" living forms. Burdach (1826) introduced the words Homagema 
and Heteragenia as the distinctive modes of the origin of living 
things. " He did not believe in the creation of a something new, 
termed life ; to him the whole universe, the organism of orga- 
nisms, was endowed with life." 

Pouchet says, "I have always thought that organized beings 
were animated by forces which are no ways reducible to physical 
and chemical causes." The postulate of Needham was " special 
force vegitative." Of BufFon,' " the invariable agency of vitality 
through immaterial mileculei argan'tqun" Aristotle believed in 
-spontaneity: his illustrations are eels, lice, &c.i Lucretius and 
Ovid echoed this belief. It was the opinion of the ancient 
Egyptians that life originated spontaneously. The rallying point 
of the opposers of spontaneity is the axiom ascribed to Harvey, 
*'omne v'tvum ex ovo^' since rendered '■'■ omne vivum ex viva." 
Needham held that if putrefaction did not engender maggots, 
at least it gave rise to myriads of microscopic animalcules. Spal- 
lanzani maintained "the atmosphere bears with it everywhere the 
germs of infusorial animalcule, and that Needham had not suffi- 
ciently taken this into account." He was supported by Bonnet 
in the doctrine of Panspermism, and the theory was powerfully 
advocated by Pasteur and Gleichenj Otho and F. Muller dis- 
sented. Treviranus found that the species of animalcules varied 
with the infusions, which seemed to depend on minute differences. 
L.a Mark held that " life was spontaneous," and " that the transi- 
tions from life to death and from death to life evidently formed a 
part of an immense circle of all kinds of changes to which, in 
course of time, all physical substances are submitted." His con- 
ception of spontaneity seems to have had application only to the 
most simple forms. Cabanis and Oken declared for the possibility 
of a new evolution of life from dead matter. Oken said the 
animal body was an edifice of monads, and that putrefaction was 
their disintegration. Bory St. Vincent, J. Mijller, Dujardin, 
'2remser,Tiedemann,and Burdach entertained a similar view. The 
three latter went beyond La Mark, and maintained that worms, 
insects, Crustacea, and fish might be produced without ordinary 
parentage. Pineau (18+5) declared he had seen the origin and 
development of ciliated infusoria, the Manaslem and Vorttcella, and 

I' "Perbsiis thpreare mnny living thingF, both nnlmnl and legetnblH, pmiluced bj 
fntulloas iigi[reB»tioa of thu moleculei orguniijim os ttvM» sm> tt'Sww. ■»\i>jA>. 
ptodace Ibemielres by s coiutiint miccetHion of geivsnUom" ^Ql^«\> 
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of a fungus, Penidllium glaucum. Something of thb charactef 
appears to have been witnessed by Ddlinger and Drysdate. 
Gervais, Schwann, Schultze, and Ehrenberg were panspermiso. 
Milne Edwards attacked the theory of Pouchct, as did also 
Qualrefages, Claude Bernard, Dumas, Payen, Lecaze, Duthien. 
Mantegazza adduced new matter, agreeing with Pouchet; 
Pasteur affirmed the opposite, and continued the controversy wit" 
Pouchet, Jolly, and Musset. In 1H62 JetFcries Wyman, and ii 
1868 Cantoni, adduced evidence which seemed to show tb< 
possibility of h'ving things being produced from non-living matter, 
as did Bastian in 1876. 

Tyndall conceived, from the results of experiments by Schwann 
and others, " that the power of scattering light and the power o 
producing life would be found to go hand in hand." He entered 
into a series of experiments, and came to the conclusion that lifi 
can alone be produced from antecedent life ("Dust and Disease,' 
Frag. Sci.). 

Here we meet the difficulty; Does the antecedent mean the 
individual fact or life as the vitality of a collective whole ? If of 
an individual fact, whence was its initiation? if a collective 
vitality, then life must be always spontaneously occurring, a eon- 
tinuing beginning. 

The experiments of Tyndall are interesting and his contri* 
vances ingenious, but, as others do, he first destroyed and excluded 
all possibilities of life and then assumes that he presents the hca- 
of Nature : Nature prepares her conditions, and life appean. 
Were the land rendered sterile would the corn grow ?' 

Schultze and Schwann passed air through healed tubes or through 
strong sulphuric acid, and no life appeared, but if the same io- 
fusion was afterwards freely exposed to the air, life was found b 
be abundant. Contemporaneously La Tour showed that yeast it 
composed of a vast accumulation of minute plants, Torulx, 
Berzelius, and Liebig denied the premiss; Huxley upheld and 
proved it. Helmholtz " separated a putrefying or a fermenting 
liquid from one which was simply putrescible or fermentiblc by a 
membrane which allowed fluids to pass through," but not solids^ 
and he found those substances " neither putretied nor fermented ;" 
hence the assumption that the life-bearer was a solid. Pasteur's ex- 
periments were exhaustive. Innoculation has the same effect u 

■ All that bnn been dun* ibowa that wbt^n non-nntuTnl condilloni oteini|i(Hd 
Ills doea nut enaue, A lecundat«l e^g recpiiinic iti due roin|)ti!ment of warmtbd 
cbkk iiiiieara ; boil tbe e^g, o[ dejirive it of Ifac vartnlh. no lift- follOHt, If Ufa 
be tb« law uf nfllure it u n recuirinfl Inw, a conliiiuoui fitct nlway* miginMB^ 
H it be not to II ia mi uhiuidlty to Uik, <i( U«.(at we iben abould bsniunljr '' ' 
J> called oilrnciilooi InlMpoBltion, Bi"\ w.ience wouUVe mi Vni^mi.ftftXfti. 
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free contact with the air ; the floating germs arc so small that 
ley arc imperceptible. The vibriones and bacteria are so subtle 
at they can live without air or free oxygen. The grubs in galls 
ive been detected by Valisnieri, Reaumur, and others, and arc 
oved to be no products of the plants, but of the eggs of insects. 
^on Siebold, Leukart, and Kuchenmeister have shown that tape 
id bladder worms have been traced to an egg, Chauveau (his 
beory is confirmed by Burdon Sanderson) has shown that in 
laccine matter the solid particle {micrazymes) is the living prin- 
aple, the liquid in which it floats and at the expense of which 
lives being altogether passive. The question then arose, 
'ere the microzymes the result of homogenesis or xenogenesis, 
■ were they capable, like the torula, of arising only by the de- 
ilopment of pre-existing germs, or were they parasites, or what 
¥ irchow calls " heterologous " growths ? A parasite may be 
.rnped out by destroying the germs, but a pathological product 
1 alone be annihilated by removing the conditions which gave 
e to it. It appears proved that certain diseases of plants and 
inimals are caused by minute fungoid growths — as the smut in. 
"rheat, the grape disease (Phyloxera), the spore-forming filaments 
nd the febrine in-silk worms, which Lebert studied and named 
Panhiitopkon." The infections haunting hospitals, and which 
ften render futile the most successful operations, are probably 
)so of fungoid origin. Mayer held the life processes in living 
rganisms arc produced by forces acting from without, and are the 
mmedtate sources of those modes of force apparently generated 
the organisms. Neupert held light to be the primary source of 
vital and constructive power. Downes and Blunt, in a series of 
Jaborate experiments, show that oxygen and light in some cases 
TC positive preventives to the appearance of life. 

Carpenter says, " Vital forces bear the same relation to the physicil lorcea n» 
^^^ bear to each other, the essential tnodifi cat ions being effected by their 
iBage through the germ of organic structure, in the same fashion as heat 
«nies electncity when passed through certain mixture* of metals ; so close a- 
tual rciationihip exist* betncen all vital forces, that they may legitimately 
regarded as modes of one and the same force." He further says, " Vital 
ee, which causes the primordial ceil to multiply and then develop itself into 
omplex and extensive organism, was not originally locked up in that simple 
I, nor was it latent in the materials which are progressively assimilated by 
•If and its descendants, but it is directly and immediately supplied by the 
It which a constantly operating upon it, and which is transformed into vital 
ce by its passage through the organized fabric which manifests it." ■' All 
t forces which are operating in producing the phenomena of life are, in the 
t place, derived from the inorganic universe, and are finally restored to it 
lin." "All that has been expended in buildioe up the OT^tivim w. ^ta. 
:l{ by iwJeca/ after death" (Begin, of Lift, P/ill, Troni. rt^ejl- 
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There are two generalizations of life : vitality, regarded 2S IB 
principle and the cause of organization, and organization reeardj 
as the principle and cause of life. The material school regard dfl 
latter proposition as the true one. Anixagoras held that flux an 
reflux or mutation was the principle of organization, but acknotn 
ledged a motor— the nfuj, the animating soul imminent in allliviofl 
things. . . . This doctrine is assumed to be Pantheism, the soj 
of the world spht into a thousand mystic elements, and becomiaB 
objective through the vitality observed in nature. The futility « 
all attempts to manipulate life should he accepted as the expressiqfl 
and i^ct that vitality is something more than mere chemical cotfl 
binationand the mechanical expression of force. When thecreatufl 
thrust itself into being, as in Dallinger's observation, it was, so ffl 
speak, an accidental aggregation of inorganic stuff emerging inul 
life. But what does this prove? Merely a reversion to a primor* i 
dial tact, the simplest form of life presented from the inorganic, a J 
free-swimming infusoria, the protamwba primi/iva^ protista. LiU 
is not so much the question as its derivation. The minutest pnH 
sibilities have to law the same relations as has a universe. In iIh 
simp] est apparatus of animated motion the cilia are present; thesaiJB 
are found in the complex mechanism of the heart. The immenacTI 
reality of nature causes its principles to be unrealized ; to reject I 
the antecedent cause is only to increase the difficulty, and removiu 
us into an unconditioned or an unthinking past ; the same factHflfl 
confronts us — we are never rid of the antecedent of the life. ^| 

Where in the whole range of phenomena is there a fact wil^| 
out mystery, and where is the foct, with its thousand inciden^| 
which ever has been thoroughly explained f The divisions cf t^| 
egg are regarded as a mystery. The cohesion of the waterdrop^B 
the perfect counterpart of the generating sperm. The waterdr^| 
divided, it is still a drop \ roll the particles together, it is stilt fl 
drop ; the division and the unity are equal mysteries, and yet afl 
the universal facts of nature. We see the division without cni^| 
or break ; we see the union, but there is no trace of the fusi(^| 
We attempt to solve the beginnings and origins of life ; we fail ^| 
the outset. We see bodies imperceptibly melt one into the otb^H 
and there our knowledge ceases. Principles are assumed to IH 
known by results j constancy of result is called the law; we trace iSB 
action to a particular point, and the vision abruptly ends, Wi^9 
all the boasted progress of science, not an ultimate is explained J 
and were we, with Tyndall, " to pass the bounds of experimenofl 
evidence," we should find vital and immortal mind as the tactflH 
tei'/ig, and matter wou\d be teU^ted to its real place — thaloB 
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Bence Jones says, " Inorganic matter and inorganic force 
!wajs exist together in living things, so that if a separable living 
rce be also present, then we must admit two totally different 
ifvs of force must be in action at the same time and in the same 
atter." Is it not possible that the principle (although continuously 
isting) is merged in the method ? Bastian says " the mere 
Vancement of such a proposition {the existence of vital force] 
auld seem to show that the promulgators of it had not seized 
c very elements of the doctrine of the persistence of force." 
^hat are the corpuscules of the blood but the results of vital 
tion i Force can split substances into myriads of fragments; it 
oes not generate; there are no fragments in the blood-cor- 
ilscules ; by their combination, is produced the necessary sub- 
ance of life the egg or nucleus enveloped in its matrix, 
roodsir held " it was not the cells but the nuclei of the textures 
he germinal spot of the ovum) which contains the potence, and 
lould be called the centre of nutrition," 

Xo say with Lewes, that life is the resuJt of organization, is 
lying vitality is a consequent of matter. Vitality is always con- 
Kted with a substance, but this is for from proving "that life is 
nly a generalised expression, signifying the sum total of the pro- 
etties of matter possessing such an organization." We might 
ist as well say the waggon draws the horses. It is not the word, 
it its significance of meaning we are to regard. Words should 
e, as they were intended to be, the symbols or expressions of 
tcts and ideas.' The facts of phenomena show vitality to be a 
ling ptr w. Spencer has also a refinement : " Life is a mere 
Unc, consisting in a set of attributes which belong to all living 
lings." The persistence and consistence of matter as a thing 
rse is an illusion; the hardest rock may be represented by a 
mting vapour reflecting the summer sun light. And in the con- 
nance of facts, in invito, I say in respect to the axiom, ex nihilo 
'hil fit-y if intelligence is found to be the basis of phenomena, 
rce also is shown to be an exemplification of will, and as intelli- 
uicc is acting and substantial, although imperceptible, it may 
ipresent the exnibito of the axiom. {Kide note i, p. igo.) 
Graham held there is a radical distinction between complex 
itrogenous forms, "colloids" {gelatines may be taken as their 
pe) and crystalloids, as regards their molecular constitution, and 
50 by the gelatinous character of their hydrates. Yet in geo- 
pcal periods they appear to have passed into crystall^ forms, as ' 

' Hnxley, epeaklng of criticism, fays — " It la eaientliil to nnybody'a bring nbla 
beD«(lt hy ciiUcuai, that tbe critic ahonlil km™ whal te \» VuBiwi^ tJowoJ-s asA. 
In tbe poaltioa to form a menlul image o( the (acla njroVwAwti ^i"s *» ■•tnft^i 
iuei"(^ra/., Jan. H,p.22l). 
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sponges into flints. Haeckel says, "The origin of life on c 
globe has at present become a logical postulate of scientific natu 
history.'* The lowest forms of vital manifestation appear i_ 
simple jelly-specks, the protamieba: (ii.). Owen says the rotifen 
the ijibrifi and (such) others, exhibit a great tenacity of life, and 
will remain as if they were completely lifeless for many yearsj ' 
moisture restores their faculties. On the other hand, there are ' 
forms remarkable for the opposite characteristic ; others may be 
cut into many pieces and still live, and are reconstructed from the 
parts, each part forming a living animal. The hydra ■uiridis and 
the medusa afford examples. Speaking of the mmcra, Haeckel 
says "the albuminous- like gelatinous matter is presented as the 
material stratum of the life phenomenon," "organisms without 
organs possessing the functions of nourishment, growth, and re- I 
production," The tenacity of life exhibited in some of the lower J 
forms is repeated in plant seeds. Some corn taken from a tomb I 
in Egypt is reported to have germinated after a lapse of three ' 
thousand years. A bulb was exhibited before the Linnean Society 
taken from the hand of a mummy; it grew and flowered. 

According to Dumas and fiousingauh, " Plants in their natural and hedtbj' i 
state incBSsantiy detompose carbonic acid, fixing its carbon and settiae fire ibt J 
oxygen. Nitrogen is extracted directly from the atmosphere, or mdirtcdy I 
from the nitrate of ammonia which has formed there. Thus plants bcMOie I 
chemical agents, the heat and light of the sun being the moving prindptf. * 
The carbonic acid, the water, and the nitrate of, ammonia are decomposed . 
because the carbon, the hydrogen, and nitrogen unite with the oxygen to pro- ' 
duce the substance entering into their composition. In animal organisms it 
may be said to be burnt in tht performance of the animal (unctions, lad 
returned to the air In the shape ot carbonic acid. Hydrogen burnt is retuiaed _ 
as water; nitrogen in exhaled and thrown olf in different excretions." Dunil'' 
says, " Carbonic acid, watery vapour, and azote, or oxide of ammonium, jgt 
continually escaping (simple substances, few in number, connected with l||' 
history of the atmosphere), which plants arc continually needing and coOi 
tinually extracting from the air;" "they are the true laboratory; ctrboik 
hydrogen, and ammonium and water are the elements they work upctti 
Wooi^' fibres, starch, gums, sugars are the result, whilst fibrine, atbumtlb 
casein, and gluten are the products which present themselves in either orgude ' 
kingdom." 

Tissue elements, as epithelial cells, are, to an extent, like distinct organiimi, 
and have a definite life of their own, as shown by the power they possess ef 
selecting their particular nutriment. Schleidan and Schwann (1839) endeavound 
to prove that the tissues of plants and animals are entirely built up of cell), 
and are continually produced de naniii from a structureless substance, sonw- 
timet fluid, at othen more or less gelatinous, arising from chemical qualities Dl 
degrees of vitality. The nucleus (generally) appears first, then the cells "' 
it, and it has the same relation to organic nature as crystalliiation has 
inorganic; the cell once formed continually grows by an inherent power, 
M governed by the entire organWm. \\ w ttve samem ijtmciple whciheri 
ce/rt are formed by the jarcnt wW, ot -wVittVvM ft\t teroa.'Cwm. ^«v «&■---- 
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■ dierri, and whether it takes place in a fluid or in a structureless substance — 
Re ccU-genninatirtg material (cftablaitema). The cells might remain isolated, 
jf by the development or hy the coalescing of their walls produce the textures 
MF plants and animals. Thus all tissues being made up ot cells, the uutrition 
aad growth reside in the cells. Goodsir says the whole are divided into de- 
partments, each containing a number of developed cells, which are in relation 
to one central or capital cell, from which all the other cells of its department 
^erive their origin. These cells are of two kinds, textural and organic, the nutii- 
re centres being generally permanent. Analogically consitlered, a cell is the 
mux of a brood of young cells, 

LVirchow held "the cell is really the ultimate morphological unit in which 
: is any manifestation of life, and we must not transfer the seat of real 
in to any point beyond the cell." He denied Schleidan's theory of cells 
roB in the cytabloiiema, and coDtended they could only be produced from 
existing cells, and whilst admitting a large amount of intercellular matter. 
Might it might be broken up into cells ruled over by one central cell, i. f. 
y animal presents itself as a sum of vital unities — an aggregation of minute 
videncies. Nageli, Braun, and Max Shultze held the tell-wall wax not an 
Ential character, Briike and Kiihne that the nucleus was not an essential 
itituent of the body, thus reducing the whole to a non-nucleated bit of 
toplasm as the simplest substratum for the display of vital manifestation. 
Hchert and Du Bois ReymonJ (iSSi) held that a mass of protoplasm with a 
ideus was sufficient to constitute a cell, but maintained that the substance of 
cell (within the walls) was protoplasm, called by Dujardin sarcode, a solid 
' le containing a nucleus. Bastian contends "the mass of protoplasm con- 
g the nucleus cannot be regarded as the ultimate vital unit," because it 
acluiowledged a cell, may or may not be enclosed in cell walls. Beale, 
dbt admitting a morphological unit, which other observets have found to 
' r largely into the formation of the tissues, denies that anything in the 
natydefiniiionof a cell would apply or could be said to constitute the parts 
many tissues. " The cell or elementary part" is a structure " always con- 
^ of matter In two states, farming and formed, or OF^nizcd matter and 
id material." The first is protected by outer passive matter, through 
1 the pabulum passes to be converted into germinal matter. With 
I view Bastian does not agree, because "many of the most character- 
ically rital phenomena of the highest animals" take place "through the 
eocy of tissues, muscles, and nerves," which, according to this view, 
iroiild have to be considered dead and inert." He says it Is "a 
jeularly foundationlcss hypothesis, for it must be dead ur living, animate 
inanimate." 

following in the main Woolf and Von Baer, Huxley holds "the primitive 
udc structure is a homogeneous plasma, in which certain differences take 
», but that there is no evidence to show that the molecular forces of this 
ag matter (vital forces) are by these differences located in any particular 
C, be it cell or intercellular tissue, nor is there any evidence of the influence 
' i by one over the other, but that each proceeds in accordance with the 
J determining law of organization ;" " that primary differentiation is not 
,_.jiiary preliminary to further organization j that cells are nut machines, 
' which alone further development can take place {_Rtf. Bril. An. 1855). 
nmett — "First. In the process of organic fbimation is the ptoductioD 
wa oi^anic fluid. Second. The precipitation into it of organic molecules, 
a which, according to the molecular law of growth, all other textures are 
ircd, directly or indirectly." " The ultimate parti o( cnf;uu^m& aie t**. 
lor auclei, but the minute moleeulea from nbic\i rtitw aic iotmci" V*^ 
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iemtti% " intleMndent physical and vital p 
and arrange iheniuUes sa as to produce n 

Bastian says, "The organic fluids ncrtaintng to higher animal) 
and plants can only be said to live because they constitute parts 
of living organisms." After the chyme had been converted into 
chyle, he demands, does it become a living fluid i In some stage 
"the passage from the not living to the living must be effected, 
and the process is probably not more abrupt than that revent 
process by vrhich living matter again reverts to not living materialt, 
such as are cast ortin various excreted fluids." "When the molfr 
culcs aggregate so as to form the smallest conceivable streaks 
protoplasm, then docs nascent pass into potential life,*' "So 
each act of growth non-living matter must be converted Ji 
matter whichlivcs." 

Rainy, by his investigation of crystalline forms, has shown tl 
the formation of crystals and living things is essentially the sat 
in kind. Plastide particles and bacteria we know something 1 
but of invisible organizations we know as little as we do ofti 
invisible germs of crystals. Without the unit of life both a 
hypothetical assumptions. From the examples adduced, spoflt 
ncity appears to be the fact of nature. Accept Rainy's expeii 
mcnts as proofs, and there is no distinction in the principle dl 
formation between organic and inorganic substances, and we ( 
back on the axioms, Omnt vivum ex ova and Omnr vivum ex m 
Each has its truth — the first in spontaneous action, the latter 
the continuing fact. 

Man intcrmses his intelligence into his work, and so we n 
conceive the Creative Intelligence by which the phenomena oft 
Universe was directed, interfused its vitality into its work, th 
making the universe through this vital energy an organic whole 
vital in the particle, vital in their coalescence. The demand of 
rigid proof of the advent of life is the demand of an impossibiliD 
because no man ever saw the transposition uf inorganic sul 
into living substance — yet all the facts of nature show 
inorganic is always becoming the organic, and animated 01^ 
substances arc always becoming the inorganic. Whatever may 
the reasons to be derived from phenomena in support of a fbr-ev 
recurring spontaneity, they are futile so long as the hypotfad 
that atmospheric invisible germs are livine organisms exists ever 
reason adduced Ijcing met by these invisiole motes. New fora^^ 
of disease arc said to appear. If there be such, the elemental lul 
stances inducing the morbid action have existed since the dawn ( 
creation, probably not the particular combination, or (he iiseat 
would nor have bccu new. 'WcmM^vtiowc.wstT.tui the ~ 
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impulse is always creating and always producing. Paleontology 
discloses this to be the fact of the geological eras ; new forms were 
always intervening. In these days either the hypothesis of Evolu- 
tion is all nonsense, and Darwin has made unsupported assertions, 
or we witness variations and changes, and those of sufficient im- , 
portance to be classed as new species. All changes are infinite- I 
simal, but all changes must have an initiation. Prolong a dot, we 
get a line ; join the ends of a line, we get a circle ; press the i 
circle in particular directions, and we get diverse figures, mathe- ' 

mtical when the pressure is methodically directed. Thus as the 
's the initiation of our illustration, so vitality, infinitesimally 
. I continuously prolonged, is the initiation of nature, and in a 

suiting spontaneity of her forces we find phenomena. 



CHAP. V. 

Mind. Vital Action. 

'hen we attempt to classify the facts of mind we get / rA/»i, 

'. think, asserts its independence of matter by asserting control 

1 command. Berkeley said matter is substance which has ex- 

)ion, spirit is substance which thinks, but has no extension. 

dcy, discussing Descartes, says " the soul is a mathematical 

It, having place but not extension ;" not only has it place but 

[lUSt exert force, for, according to the hypothesis, it is com- 

rnt when it wills " to change the course of the animal spirits, 

ich consist of matter in motion." Thus the soul becomes a 

of force ; but he says, " At the same time, the distinction 

:n matter and spirit vanishes." Elsewhere he says, "A 

ly spontaneous act, which by the assumption has no cause, and 

attempt to prove such a negative on the face of matter is 

ird, and while thus it is a philosophical impossibility to demon- 

:e that any given phenomenon is not the effect of a material 

;e, anyone who is at all acquainted with science will admit that 

irogress in all ages meant, and now more than ever means, the 

!nsian of what we call matter and causation, and the concomi- 

It gradual banishment from all regions of human thought of what 

call spirit and spontaneity." 

If the soul can change the course of the animal spirits, despite 

dictum that no phenomenon can be demonstrated to be the 

« of other than a material cause, /( has controt. Tlunkinj^ 

tier would never cause that which dominatci \i., TVe. giKv'ffiw:^ 
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of the new philosophy may demand the banishment of ^^ spirit and 
spontaneity" fix>m all regions of human thought, but it has yet to 
be proved that matter itself has any existence apart firom peraftiw 
consciousness ; and also it has to be proved that all phenomena are the 
effect of material causes. In such utterances there is a confusion 
of cause and efiect, of perception and conception. To compre- 
hend material phenomena sense must be balanced by sense, and 
then we only arrive at a sensory or perceptive fact. When we 
arrive at intelligence, however instituted, call it spirit, mind, or 
soul, a distinction is established: there is no form presented^ tut in- 
telligence moulds it. Matter cannot be higher than itself. We 
have matter and the moulder, therefore we should say, using the , 
same dogmatic view, it would be absurd to attempt the proof of a 
material cause in the /ace of intelligence. It may be the expressioo 
of scientific ignorance to hold that a thing and the cause are distinct^ 
but it is a philosophical impossibility to confound the two. It 
may be that causation does not mean ^' the act of causing or pro- 
ducing," and that ^^ scientific imagination'^ and scientific nomen- 
clature may assign t6 ^^ matter and causation '' another meaning 
than the effect and the cause of it. If matter and causation be 
one, it is illogical to deny spontaneity and accept the potence of 
matter ; in such a phase of thought it should excite no astonish- 
ment did an Adam emerge from the rock. 

Roget, in other words^ says the region of thought mems in 
spirit. Heinrich Heine, speaking of Spinoza, says,^ ^' In his 

^ Spinoza entered into the views of Descartes. Being a Jew, and doubting the 
authority of the Talmud, he was subjected to persecution by his co-religionists. Hit 
attempt was <* to deduce the fundamental principles of moral life by stricUy mathe- 
matical demonstrations founded on the knowledge of God," which led him into the 
Iheor}' also proposed by Descartes, " which asserts the existence of only one abMloto 
essence, Deit}\*' '* Infinite being with infinite attributes of extension and thoqghl, 
reducing all finite things to a state of apparent substances and limitations, or mkH 
of those attributes. Substance is not individualised in being, but is the foundttiai 
and substratum of all individual beings ; it exists per se and of necessity, and can 
only be thought by itself. Nothing can be said to have a beginning but finite objectk" 
'< From the attribute of Infinite extension ariscw the modifications of motion and re- 
pose ; from that of Infinite thought, those of the understanding and will." " AU finite 
things («. g. body and soul) exist in the Deit}', being their immanent cause {naiun 
naturans). He is not finite, but from Him all things have proceeded," and He 
<<oi)erates according to the internal necessity of His own nature; His will and 
knowledge are inseparable." He postulates that ''every idea of a real dject 
embraces at the same time the Eternal and Infinite essence of Cod ; the knowledge 
of the Infinite and Eternal essence which every idea embraces in itself is adequate 
and complete. The human understanding can, therefore, adequately apprehend the 
nature of God." He assumes substance and causality to be self-evident. Tenne- 
mann says, ** Grant the premises and the mathematical edifice is complete. It has 
been called Atheism from the passions of the disputants, rather than from anything 
contained in the theory itself. It is rather a system of Pantheism, not material, bnt 
formal/' and *' illustrates the mosl «x«l\X«^ \^««l q>1 V^«\^YtV(i\\.^ «a the original Ette" 
'(Tennemann, by Morel). 



ritiiigs one feels a breath which moves one in an indescribable 
ay, as though one was breathing the air of the future." Helm- 
toltz, commenting on Kant's idea of "thinking again the 
'oughts of the Creator," says, "If this principle can be extended 
the moral sciences, it is equally operative as to physical 
I and to the Hegelian philosophy." "That in the moral 
ciences traces of the activity of the human intellect and of the 
everal stages of its development should present themselves is a 
natter of course; but surely if nature really reflected the result of 
he thought of the creative mind, the system ought, without difB- 
ulty, to find a place for her simple phenomena and processes." 
jQ according to the hypothesis of Kant, we can take the thought of 
lan as the reflex action of the creative mind, we can view in man 
It emphasis in nature where phenomenal mind finds its expres- 
iD, by the law of development, as spirit. Manning says we 
Ve the same evidence of the existence of this self- determinating 
wer within ourselves as we have of a material world outside 
rselves. 

The Chinese philosopher Lao-tse had a high conception of 
arit;' and Togan, one of the oldest of the Welsh bards, said, 
Where God is silent it is not wise to speak." 
The unknowable is . . . the bidden source from which both the great 
imi of being, internal and external, take their rise. Since then oui minds 
inate in that universal source ; since it comprehends every form of cidsicnce 
tin itself, we stand to it in relation of parts to a whole, in which and by 
ch those parts subsist. There Is thus not only likeness but identity of nature 
ourselves and our unknown origin" (Anal. ofRel. Bel. ii, p. 463). 



When we think our mvn facts, whatever the soul may be, 
'hether of the world or of individuals, it is spirit, and sets matter 
motion, not as particled with it, but as its director. Huxley, 
:aking of Descartes' discourses on method, says we arrive at 

paUis open to us, the Materialistic' and the Idealistic. What- 
:r the philosophy of Descartes pointed to, he beheved in the 
istence of a god as separable and distinct, as an infinite pro- 
tion into a finite receptacle.^ Had the idea of God been 

l.ao-tse sayi, " Tao, If It cnn be niimed, is not the etetnsl nume. Thn iiumeliuR 
. 1> tbe fanodntian of Heaven and Enrth. He who has a name ia the motiier of 
Uiiiigi. He who begins to creste haa a name." He fiiither Aeaatibps the 
" onuible TnA — " It strives not, yet is able to overcame. It speulu not, yet 
to obtain OD answer. It sommODSea not, yet men come to it of their own 
nd. Ib long snlTering, yet ia able to succeed in its derigns." 
Welwt^r deSnes materialism lo be " the tendency lo give undue Importance to 
BTia) IntBtestB; devotion to material nature and its wants;'' a materialist, "aaona 

1 denies tbe existence o! B|iiiituiil aubstances, and maintains that tbe soul of man 
le TMult of a particular organiziition of matter in tbe body." 

D«*earte9 says, "One thing in Ibe midst of my unwenaX AomW. \» wirtitai,^,''- 
I do reolly doubt and (biiiJt, and that thetetoie \ do ra(C4j b».\»\. N6m.'«>^*.'»» 

Vi 
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^ repugnanf* to Goethe, we should never have had his beautiful 
idealization as rendered by Carlyle : 

'' In Being's floods^ in Action^s storm, 
I walk and work, above, beneath ; 
Work and weave in endless motion ] 

Birth and death, 

An Infinite ocean ; 

A seizing and giving 

The fire of living : 
*Tis thus at the roaring loom of time I ply. 
And weave for God the garment thou seest Him by." — Faust. 

Or, as It has been also expressed, ^^ the living and visible garment 
ofGodr 

In the attempt to bridge the gulf between " matter and causa- 
tion,'* vitality is reduced to molecular vibratory action. The w 
viva of science, /. e. the product of the mass of the moving 
body, is due to an interior energy. Is it a cause or an effect? 
The underlying energy of vital force collects and agglomerates 
'^ matter" into determinate forms. The sun, so far as our system 
is concerned, is the great storehouse of energy, of an energy as ex- 
pressed in the correlated forces, whereby physics become a chain 
of effects tending to an ultimate. Given the sun is the source 
and maintainer of all terrestrial life, we are no nearer a solution of 
the mystery of life. If the sun be the impulser, what impulses 
the sun ? which Herschell demonstrated to be one of the twink- 
ling specks of light in the plane of the milky way. If the sun be 
travelling with his train of satellites around another sun, upon the 
principle that the sun is the terrestrial renovator, the sun of the 
sun must be its renovator, all things being dependent upon their 
centres of attraction , we then fall into a train of suns with their 

existence of a powerful being bent on deceiving me, yet I feel I must exist in older 
to be deceived. When I think that I exist, the very act of thinking proves that I 
really exist. The proposition I am, I exist, is always necessarily ^e whenever I 
express, or think it, cogito, ergo sum. Ideas through which I think of substances 
are more perfect than those which present only modes and accidents. The idea of 
an Infinite, Eternal, Unchangeable, Omniscient, Omnipotent, the Creator of all finite 
things, has more ideal reality than the ideas which represent finite substances. Bnt 
there can be no more reality in an effect than in a complete cause ; cause most coo* 
tain either formaliter or etninenter, all that is real in effect (t. e. tiie same realities, 
or others superior to them) ; therefore, if the representative reality of any one of my 
ideas is so great that it exceeds the measure of my own reality, I can conclude ttist 
I am not the only thing existing, but there must be something existing which is tbe 
cause of that idea. Since I am finite, the idea of an Infinite substance could not be 
in me if this idea did not come from e really existing Infinite substance. I may not 
regard the Infinite as a mere negation of finiteness, like rest and darkness. I myself, 
who have the idea of God, could not exist without God. I owe my existence to 
others (parents), yet there must be a first cause, which is God. My continiial 
existeDce from one instant to another cannot depend on myself, nor on the finite 
causes of my existence, but only oxi \.\ie ^\&\. c^ql^. "Wio^x^^^^ q1 God is in the same 
way innate in me, as is the ideu 7j\i\c\i 1 V\aN^ ol tsv>j^^\1** 
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attendant spheres, cycles within cycles ; then in the miilions of 
»uns which throng space, where among them are we to seek the 
life giver f We may reason on the fact only to become bewildered 
in an unthinkable stratum of creative impulsions. We have fir- 
maments beyond firmaments, and all are segments of circling 
zones due to the primordial energy, universal pulsations in the 
throes of an unceasing vitality. Particle depends on particle, 
systems on their suns, suns on their systems of suns, all the 
children of heat as the ultimate unit of objective forms. 

Science demands the cognition of universal law and attempts 
demonstrate that organism and mind are its exemplification ; 
lature is an aggregation of particles, and yet, notwithstanding, is 
organic whole. "Spirit and matter have been looked on in 
lest contrasts, the one all noble, the other all vile," because in- 
criminating reasoners confound perception and conception. 
ic perceptive philosopher "quietly believes this universe to be 
great unintelligible perhaps." If this be true, "there is no re- 
ion, there is no God ; man has lost his soul, and vainly seeks 
J-septic salt." " Certainly any society setting out with this no- 
1 hypothesis will arrive at a result or two {Past and Prestnt). 
Ian is the concentration of two principles co-ordinated in his 
iture, " the nerves of the body are so many strings differently 
Kimed, which respond to universal power ;" the chords are felt, 
id connect "the phenomena of the visible with those of the in- 
sible world." We feel our finiteness when we collate our know- 
dge, and are mute with astonishment when beneath phenomenal 
iicis we find an intelligence which we are unable to grasp.' The 
iriinxval egg is alone like itself, but in its issue no two individuals 
pcactly agree; the distinctions are "the results of infinitesimal 
lantities moving through practically infinile time," ''exacting 
om every antecedent its equivalent consequent, and from every 
Dnsequent its equivalent antecedent." The theory of develop- 
ent overthrows the dogma of separate creations, assigning as its 
Itbirth an imperishable law. 

Kant and Laplace arrived at the conclusion that the bodies 
hich stud "the univerccelum" "once formed an indislocatcd 
S." The hypothesis is said to be confirmed by the spectral 
lysis, painting as it does each constituent element in its dis- 
live line. If the theory of evolution be fact, this Kosmic 
tss contained the germs of all things: *'the Spirit of God 

W« iboiilJ be tearchcTa for tcntb nilhiir Iban aBekeri Tor vctn\, nnd eacb of oa 
1 tbink of bimseir, not ran man wekinic to KTotlfy bis own Ibiist for knowledge, 

■- ■- = ptitnle nilninUigi;, or lo shine hj llljown uhlW.\t«,*nA . , . 

one gteit common work, beaimtt usiun W« W^oA wAb 
(HelmbolU}. 
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moved upon the face of the waters." What was this Spirit ? wl 
this presentment, but the breath of life expandlnj^ 
filling the void with vitalized substances, whereby the purposes 
the creative energy were effected, thus bringing its facts before 
the bar of judgment. If creation be mere "scientific imag^aa' 
tion," it will remain an hypothesis, but if founded on truth and 
confirmed in reason it will be stable as eternity. Development is 
the bond-link of continuity, transporting "the conception of life's 
origin to an indefinite past." Evolutionists cannot conceive in 
nature the impossible ; they do not attempt to solve the ultimate 
mystery of the universe, they only make the possible probable. 
Xheir business is not with a world which might be, but with a world 
which is, and they attempt " by means of the tangible processes 
of nature to apprehend the intangible." "Let there be light," 
and ultimate substance was particled. In the ether is light- 
however luminous the beam, "it remains invisible unless it hu 
something to shine upon." If its constituent be heat, in the heit 
as concentrated in the ether we behoM the womb of phenomena. 
The uncultivated mind sees in the beneficence of nature the 
action of a good spirit, the scmicultured mind regards tht 
with dread, but the highly cultured mind finding everywhere 
nature the universal principle of harmony associated with power, 
conceives a ruling principle. Some postulate nature as the em- 
bodied thought of this principle, others see but the directing law,, 
and pronounce iis originator unfathomable. Others go b^m' 
and accept nature as the effect of God's action, and believe mi 
present in His law. There is Still a beyond in the postulate of) , 
God, which assumes to know both His form and His thought, 
and explains all by an incomprehensible dogma. What is its iiCi, 
who shall say? There is no surplusage for man. The fact irf 
mind shows a purposeness in the fact man. " Nature's laws are 
eternal ; her small still voice, speaking from the inmost heart of 
us, shall not under terrible penalties be disregarded." " Nature 
has appointed happy fields, victorious laurel crowns, but only tu 
the brave and (he true ; un-nature — what we call chaos — holds 
nothing in it but vacuities, devouring gulfe" (Carlyle). Supersti- 
tions may be bred from the wonders of natural phenomena, but 1 
calm contemplation of the facts shows bases beyond the things of 
sense. 1 As in savage man we find the moral power of judgment, 

< ■' No doubt from lb<! Srat tberc were certnin |ihenomena wbk'.li to Ihff tangt 
niliKl prsaentBii a conslnncy of occuireiiee, and Buggcaleii that a finnl orilcr rulri, 4 
any tnle, among them. 1 doubt if tbe gmnd fellsb worHhippere nttr lnui|;lned " 
« aMiie moat bnns n god wilbin it to make it roll, or tbat ■ fruil hid a (tod wflllL_ 
to toike II awMl." " Tbe UWe l^ftW ot ■.■•tfs.eiwji hiuiuui tnteUigiMiM iblnai 1 
iwaara a fppdt anitd the BbjKn{ttewAnMn»A.>»k>uamMa:n 




s basis must be the conceptive faculty. If wc assume for ihem 
egeneracy of race we must stili assume the sentiments were ex- 
iting ; the fear of the unseen then has its seat in the ideal. If 
hey stand but in a natural supremacy we must still assume such 
:e, because universal. We may assign the provisions 
»f organic life to " heredity ;" are we to descend to the insect to 
Dustrate the power of illimitable intelligence? In the bee, the 

;^ and the spider we have a prevision which transcends the in- 
Selligcnce of man ; culture could give nothing to them ; but cul- 
^re and culture only can uplift savage man so high that in 
Dental calibre he might rank with the highest human intelligence. 
To what end, wc ask, was the institution of the abstract powers 
f mind, if its purpose was not for an elevation of being ? Science 

tds to an inference that the tirst corpuscule which burst into a 

•aI and sensitive organism carried with it the germ of mind. 

T iy ? Sensation alone would satisfy the organic fects of life. 

rhegeneralfallacyof theories is that they prove too much j it was 
hb which laid Berkeley open to the suspicion of materialism, and 
Hbjcctcd Butler to the charge of having been "Jircrd to admit" 
be immortality of animals. 

Where, in the teachings of the science of the day, do wc find a 
Erilication of the observation that " the vocation of the experi- 
lentalist may be described as the continual exercise of spiritual 
sight, and its incessant correlation and realization aided by 
Utnematics and intelligent induction ?" This should be the 

Bthod of science ; but when on the one hand the existence of 
nrit is denied, and on the other it is assumed that all things arc 
" matter-, in such phases of thought, vitality and mind become 
alcDOWn quantities : yet they are the only indurate truths of 
liscence.' If such assumptions were the true facts of nature wc 
nild not say with Fichte "that there was a structural energy 
Bdy to come into play and build the ultimate particles of matter 
Its definite shapes." Take from phenomena vital cohesion and 
e solve the problem of tiiela's comet. The world is a n ' 

lO mon tban illuminate llie Imperfections wbkb canaol be remeilinl, the luplrt- 

■ wblcb uonot he tcsllwd ol niin'i own naliin'. But in (hli uulniua, ihli con- 

iWlwii of ttae llmltBlian of ninn, tbia ■enne of nn open lacrel whiuli ti 

ttnta, Ufa Ihe hmiici! of all religion " {Etiagi and lUsvieai, Uuile;). 

To Miuine Ibsl there vta a heulnnini^ Is ni~ ' ' ' ■ - • ' ••- 

nit]'. P(Hulbl)> uuTCuncnpttun oi eternity ia i 

■a eternity coniilFiltng In Ita own cj'cie. We Monot cc 

iWBMi I yet ir ciinsclnuineHi bu tlalet there nmy be 

laDiUKWvre of mnlter, all Ibingt were Inert] If uf lorct, 

ti II M be«t without illreetlon, It would bu an Iricandeweni 

tid In CDMcloiuineH, Kucb cniild be toncuiiHhlv, anil by _ 
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the roaring reality of the spheres: we arc chained to 
where the finite clings to the finite, and in a finite pcrce 
all (if all is pronounced to be contained in its substance, 
vitality of the world is an epitome of the vitality of the univertc, 
and in its increment, spirit, we comprehend in the universal the 
vital energy of the " uncaused cause," All this vanishes : we are 
told, " when we are hurt the brain feels it, when wc ponder the 
brain thinks," How insignificant arc the results of science whiUt 
the problems of vitality and mind arc unsolved. Bacon made 
collected experiences the bases of knowledge ; and when Descartes 
said, I think, he saw phenomena were guided bv mind. In con- 
sciousness the perceptions of phenomena arc collected ; whatever 
vitality and whatever mind may be, hy the poaesston of them as cm- 
scious facts we know that they are. What are Egos and non 
Egos ? schoolmen's expressions ; phrases to catch the unthinking- 
We are told matter is an existing thing, because water, when 
rendered diamagnetically polar, will twist a ray of light perfectly 
determinate, both as to quantity and direction. In water foro 
are in equilibrium ; the distortion of the light ray is due to i 
being hustled too and fro by the imprisoned heat. Ditsoli 
water into its constituents, it is viewless as the blast. A dissol't 
material is unseen in the ray of an electric lamp aided by all tl 
powers of the microscope ; it has disappeared, resolved into ii 
matrix, for did it exist in its particled proportion, it would scatta 
the light ray and thereby be rendered visible. 

In viscera! effects we have vitality without sensation; and 
are creatures so low in the scale of being, that the functioi 
of nutrition are effected alone by absorption and exhalatia 
Plants are susceptible of irritation and prostration ; hence th< 
have vitality and it is said a nervous system. There probably IT 
as Lewes says, systems of sensations ; but wherever we find sens 
tion, we have vitality, the energizing utilizer, and the inanifestk- 
tion of an ultimate particle ; for Force must be " regarded as dw 
disturbance of an equilibrium to which all things tended befoit 
its exertion, and to which all tend after its cessation " (Huxlq^). 
From impulse it comes, and friction, however inverse the cScc;^ 
but for friction nothing would be stable ; a blow from a handke^ 
chief would set a heavy object spinning, as vertical force (gravit* 
tion) does not interact against a horizontal force ; and the wind 
sweeping the earth, but for the friction of the interacting 
particles {inert!,^, and through their resistance, would assji 
such proportions, that all things would be prostrate before 
( Arnott) , 

Newton supposed light to consist of nnaU 
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out luminous bodies, with inconceivable velocities, fine enough to 
reiss through transparent media. The experiments of Fizeau and 
foucault proved that light was not a propagation from matter, but 
the propagation of an energy in wave motions. Hu^ns demon- 
strated that if light were wave motion, its velocity in a dense body 
must he less than in a rare medium, Fizeau and Foucault proved 
its velocity was less in water than in air. Euler was of the same 
opinion as Huggins : La Place, Malus, Biot, Brewster, and 
Bctl agreed with Newton. The undulatory theory of light is 
that now accepted by science. Sound also is an undulation 
depending on the relations of the elasticity to the density of the 
body which transmits it. In considering the action of light, the 
fects disclosed when Tyndall was experimenting on spontaneity, 
appear significant. He found the luminous beam from his lamp 
f9n& visible up to his apparatus and beyond it, but not inside of it : 
liencc the undulation must have passed through the glass, the air 
and the glass, and was reflected by the floating motes beyond ; 
(hs substances were [>enetrated and the beams were undistorted. 
The facts are exactly those to be expected from Newton's theory. 
Is it not possible the theories are the same, but varied by conditions ? 
Consciousness would not be consciousness, unless in itself 
:re comprehended all sensations, perceptions, and conceptions. 
Mind may be said to he the psychic action of existence, as sensa- 
tion may be said to be the effective vitality of organic forms. 
£ach is particled, vide p. 9, yet in consciousness they are but one 
state. We may trace in sequence sensation to mind ; but the pro- 
:css ceases when ideas become thoughts. Thought can exist 
vithout sensation. Thought is particled into ideas, yet thought 
i but an idea; an idea cannot be said to be thought, because 
bought insists in reflection, thus ideas are the particles by which 
bought is engendered. Ideas arc presented in the mind as con- 
icious (acts, and also without a conscious act ; whilst the percep- 
ion exists only in idea, it is crude and uninformed. By consoli- 
dation in reflection, ideas become mental facts in consciousness ; 
thought then comprehends sensation, and through sensation 
acquires vitality. Vitality in organic life precedes sensation. 
We have vitality without sensation, but never sensation without 
vitality. The contraction of the muscles, the opening of the 
eyes and mouth in a severed head, is not sensation, or even 
SO expiring vitality, it is a merely mechanical or electrical 
■contraction ; and of this character are the convulsions of a frog, 
when the dead creature is touched by the voltaic conductor. Per- 
haps a greater proof could not be produced of the true nature of 
the nervous system than such an exhibition, making it clear that 
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the action is 3. consequence of a something acting on the nerw 

and not originated by the nerve.' 

"A perfectly constructed galvanic battery is inactive while tht 
intemipied," but becomes atti've the instant that the circuit is closed j so doe 
a Knution, an instinctive tendency, an emotion, an idea, or a volition vrhid 
attains an intensity adeauate to close ilie circuit, liberate the nervt force i»id 
nbich a certain part of the brain, while in a stale of wakeful activity, is almjl 
charged. That mental antecedents can thus call forth phy^cal ronsequcDt^ 
it just as certain as that physical aniecedents can call forth mental conseqiieiUi 
and thus correlation between Mind, force and nerve force is thown to be cdu 
pletc bath ivays, each being able to excite the other (Carpenter, Mental Pfy 
iiohgy, p. 14). Bain says, " If it so please us, we are at liberty to say mind' 
the source of power, but it must then mean by mind, the consciousness m on 
junction with ihe whole body, and we must be prepared 10 admit that dl 
physical energy is the indisputable condition and the conscious is the casual* 
{Mind and Body). 

With whom is the logic, with Carpenter or with Bain F 
live in the facts of life only as they are exhibited in the fact, con- 
sciousness. Science itself is only a system of probabilities; or, 
as Huxley says, " trained and organized common sense." Tiit' 
tells us, "nothing of value can be lost, but becomes a stepping 
stone on the way to future truth ;" demonstrated effects as we 
know them in consciousness. Carpenter says, some philosophett 
"Who have attended extluhively to the close relationship which induhinUf 
exists between corporal and mental states have thought that all the opcnuiaH 
of the mind are but manifestations, or expressions of material changes in ibt 
brain ; and thus man is but a t/iinliiHg machine, his conduct bcine entinlf 
determined by his original constitution, modified by subsetguent conditions over 
which he has no control, and his fancied potcer of self-direction is altogethv 
adelusion; and hence the notion of i&/;i or r«/Mjiii//f)' has 1 r- -j- 

We have ideas through sensation, and ideas independently of 
sensation. When ideas are refined into thoughts by reflecting on 
them, they become reason, /'. e, a power to balance conflicting 
ideas, to arrange them in order, to array fact with fact, ideas wiA 
^cts, as we understand them, and ideas which flow from hsa- 
with ideas which arise in the interior processes of thought, it may 
be from memory (re-collection),^ and it may be from an influx 01 
flowing ill of ideas which seem to have no antecedent ; the solu- 
tion of a train of ideas and comments on facts long pondered on 
without a satisfactory result being obtained, but when attained, 
satisfactory and perfect, e. g. when Archimedes solved his problei 

■ The motion of a limb implies nn HClive iitnl« or change In both cluiiseB or mtiNliv 
the one to contract, the olbor to relax. Were it not so. the HlteiD|il at KtM* 
woald exblbil the body eoniulsed in clonic Kpssitia (Bell, B, T., p, 1 13;, 

* Era HmiL! Darwin dlvldi^* Ideas into " Idi-ns of recol lection, at vben we repeat Um 
alphabet bacbwaids ;" and " tdetu oE iw^vsUon, !u wblUl we repeat the alpbalMt ' 
(to uBuaJ order " (Zootwmia, s. \, p. S^^V 
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id estaWished the law of fluids. There are also thoughts which 
arise presenting facts as reasoned conclusions, which no preceding 
train of thought appears to have instigated,' and sometimes are 
ppposed to the conclusions of experience, but which on an analysis 
^pear to be based on truth — this is intuition. Thought consoli- 
ated by reflection and impressed on the consciousness is wisdom. 
S there be an interior mode of thought acting without a conscious 
ipulsion, but when impressed on the consciousness is found to be 
iompletely in consonance with some conception previously enter- 
)uned but not matured by reasonings, and which yet without 
"fort thrusts itself on the consciousness, giving a perfect answer 
some problem before undetermined, and for which we had 
jnly sought the answer, then we have two minds, so to speak — 
. external mind, which busies Itself with the facts around us, 
isoning on their presentments; and an interior mind, which 
ts without conscious effort as an outflow from the recesses 
thought. This is an informing, derived from a source over 
which we, seemingly, have no control, inspiration,* a power of 
the mind which all men experience, and upon which the religious 

' Wb Inngh al clairrojuiice ; yet there ia n clairvoyance anknown 1o onrBelven, 
Uat oi " lbs wakorul intellect," which " baa nrii^naled all the maDiroy knowtedga 
we now pUBneaa, predicted each step of our progrtiss, divloed every obstacle that uu- 
cumbered tbo way." " Every art, every craft which gives brend lo Ibe millions came 
originully forlb from aome brain Ibat saw it flrst in its typical imnge." " It Is 
obviously undeniable Ihnt every Invention added tu our used must bave been invented 
before it whs seen — tbat tbe image must bave appeared to tbe inventor ' ttaiough 
aaiae other organ than his eyes.' " Inf^eniouB crittoi on Shakespeare — so true are 
Ids dencriptions — imagine he must have seen the Samphire gatherer; that he must 
faoTB tratclled in Italy ; tliat be must bave been Ier^«d in l^al teuhaicalities; tbat 
be was veised in medicine ; and as fur philosophy, be mmt bave equalled Bacon, &c, 
Sut tben he descilbeti scenes he could not have aeen, unless, like Pythagoras, he had 
acqnired his knowledge in former lives. Was he with Marc Antony when, at Csjar'H 
Canerol, ha made such use of C^aar'a will thai he obtained from a Roman jury B 
-verdict ngainst the Itherties of Rome 7 Was be with Brutus, in the tent at Pblllippi 
-when tbe sbnile nl Ch^bbt passed before blm ? or with Pcoi^pero on his island, where 
ha allegorizes the distinction between brute force and intellect? How longmlgbt be 
tbe list if we oollated biogrnpbies l Wbal mimes would up|ienr of men who helieied 
Id tbe IdeatinQuences foreign to their own mindst All genius is tbe dnlrvoy- 
» of intellect — insptraiion if you will. Is it only tbose whom " stockbrokers " 
" call children of fancy, " and the learned physician" clasatfy among "highly 
■ pAtients," who are so Intended? Bulwer says he baa minutely described 
i he bad never seen, wblcb, on a subtequent examination, he bail found In 
'ntare correct ; and continues, " in no nlngle instance could I ever And, after 
it rigid scrutiny, that tbe clairvoyance of imagination had deceived me." It 
rnied, Kant described Westminster Bridge so particularly that an Englisbman 

_._j I.! keil, " how long he had lived in London 7" Kant hnd neier been 

n CDDclusion Bulwer nays, " When a marvel is related lo me, tba 

I? ia disappointed when I any, ' is that all? I And instances of normal clair- 

~ ~ Tonderfol than thiue erratic gleams of lucidity in mngnellc Bleep, 

reveres ait divine and another man disdains as Incredible" (vide 

niiinn, Etaay i). 

" Tq luui^up lliJo£s they Jiave aeicei weu, ool la \ma%Vu> ^QRm. g w .M B )* \v 
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reformers in all ages of the world have confidently relied. Call 
it frenzy or what we may, it nevertheless is an intellectual 
sequence from whence derived we know not, but which all must 
admit. It is that lightening of intelligence which Tyndall ascribed 
to Newton {vide p. 124). 

In all natural phenomena there are actions by affinities — mind 
would follow the same law, supposing there is a universal mind, 
for all &cts of law are universal in their application. There are 
affinities between mind and mind, mind impresses ipind, but not 
in the sense of an inspiration. AH facts of phenomena point to 
an intelligence active in the world of sense, then in the receptivity 
^' of likes with likes " — the human mind, qua mind, is positive as 
to direction, but negative as to impressions. It is impressed bjr 
the symbol reflected in the eye, impressed by the outflow of other 
minds, impressed by the intelligence underlying phenomena ; and 
if we personify that intelligence, which we do, however unable to 
prove such a pers6nification, the human mind has affinity with the 
great positive or universal mind by impression, and this impression 
— this inflow of thought — this instantaneous conviction, is that 
called intuition or inspiration. This receptive affinity can arise 
only through ultimate conditions, whether we call them soul or 
spirit, and in any case it is a reflex of that intelligence we know as 
the cause {vide note 1 9 p. 157). If we take the mechanical impres- 
sion of phenomena we have consciousness and heat, i.e. mind 
and organism ; without heat life could not be, nor mind without 
consciousness, nor consciousness without vitality : thus we arrive 
at a living intelligence expressed in the cognition I am^ whether it he 
thinking I think j or I think. 

The Ego is an unparticled present, unchangeable, it is the for- 
ever existing self — the individualism. The shifting Ego and states 
of consciousness are cobwebs of science. Of states of consciousness 
and shifting Egos the true plan is, cut the Knot and say, 7 thini^ 
that is my Ego^ I am conscious of my identity of thought, I am 
conscious / hear a sound when another Ego steaks. Deny the alter 
Ego^ call it a non Ego^ what is the gain ? Repetition of thought, 
act, and speech shows the non Ego to be as individualized in its 
facts as the Ego^ the personal self of which I am conscious. 
Consciousness may be passive so far as present conception is con- 
cerned, as when we sleep, we dream {vide note i, p. 149). On 
awaking we are conscious we have been thinking, because we can 
recall the thought, or picture impressed on the consciousness, 
the involuntary &ct of our conscious being. We may define and 

con^Utates Uie poetry of pbiloiophen an it constitutes the philotopby of poets" 
{^Buhoer). 
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^BBvil, but we come to the fact that thought is a conceptive exist- 
^Bice, non-existent perception is unthinlcable. 
H It is idle to talk " of automatic and reflex consciousness, we 
^should be puzzled to malce the present out of the past, i.e. out of 
fiirgetfulness." When we speak of a force as wilJ, as that I can 
or thai I luill eh, we speak of a will power to consummate an 
. It is quite inconsequential that the act fail's to be com- 
peted from a want of power. We may will to do and yet not 
ao, we may will to do and do — the increment of the will is an 
■existing principle of the mind and motor of our acts. We (gene- 
lally) know the certain by its opposite or by contrasts of conditions 
pleasure and pain, not as states of consciousness. To remember 
is an act of will, we may fail to recall a thought, but the failure to 
re-collect is not a failure of the will, but of the memory. It is 
'the fashion to say all things are the results of matter, or of force. 
■Mind is no fact of matter, although it uses matter as its fact of 
'conduction, nor of force, as it uses force as the expression of its 
'n fact. All results flow from a cause, or impulse i force 
'lesulting from a conscious intent becomes a conditioned effect, 
* Whenever and as often as I choose that the condition necessary 
id sufficient for the beginning, continuing, and ending of an 
* lit is my free choice and will," I do, or do not do, the power 
act or not to act shows a power of control. A thing controlled 
dependent, and cannot be a creator. The will may exist to 
ihtrol all force, but the power may be inadequate to consum- 
■Uate the intent: this is no failure of the will. The organism 
controlled by the will and at the same time is acted on by its 
environments. The measure of the power of the will is exactly 
Aat of the power possessed to consummate an act of the will. 
J"orce, although it may be used as a cause, and controlled as an 
~cct, in all cases wants an external or motor energy; an im- 
lerative law induces a certainty of sequences, and this certainty 
the condition of life. 

Kirkiuaa (Scitnce lu'ilAout Aimmptiims) says, " Can I fmA with deinanstra>- 
10 that there is in ICosmos any conscious being besides myself^' In proof, 
ys, "All groups of phenomena will iiecm to me continual and consilient 
ilicatitins of consi^iuus intelligence and will, and are to me demonstrations of 
r real pretence and Bctions of intelligence and will." If asked to prove 
is, I say " all consistent phenomenal indicat'ons to me of indivisible conscious- 
M, intelligence, and will, are verily to me demonstrations of the unseeo 
ritiei indicated ;" and if pushed further would reply, " that it is a tuada- 
Hital truth of reason, the denial of which is absurd." "When I aHimi I 
1 wad I nill at my starling point, I affirm all that is given in this Kosmos of 
Bcesi'" "but something more is needed when the speaker is (ace to face with 

. fellow-man." A man says to another man, " thou axt.a.confc.ut'aA'C&vt^x.i., 
t aetrtuntydae to se/f-evident truth;" and ■H\ieti^swja"\»in," 
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the other to say *< thou art.** << Psychologists generally decline to demonstrate 
thou art a conscious thinker, under the plea that they do not pronounce it as 
an absolute certainty of science ;** and they '* fly to assumptions as a probable 
explanation of the phenomena/* and say ** we are satisfied with the verification 
of our hypothesis which experience supplies ; but how can experience verify a 
supposition of that which cannot come into experience ?** '< How much better 
is the afHrmation of a conscious spirit, invisible, here in converse with mine.** 
Convictions of natural phenomena are stated with an if; ''but when looking 
into the eyes of another man, where can be found an if to qualify his confes- 
sion — thou art and thou continuest to be a conscious thinker ?** '' To express 
certainty of another's consciousness by sympathy is vague," " The mutual 
needs are sufHcientlv included, as the less imder the greater — I am and I 
will."* The duties nave their root in, " I ought." " I ought to treat him 11 
one who thinks and feels." '' The verification of this proposition is found 
only in consciousness." '' It is impossible scientifically to demonstrate that a 
worm feels." 



Mill, Spencer, Bain, &c., agree that "men are only conscious 
of a succession of feelings,'^ yet it has been demonstrated that 
consciousness may be without feeling or sensation, and feeling and 
sensation without consciousness {sup. p. 117). A man is conscious of 
himself, i.e. of his ipse; he requires neither feelings nor sensations to 
understand that if feeling is to be construed as I know, then con- J 
sciousness is both sensation and feeling. Huxley says : ** Nor is 
our knowledge of anything more or less than a knowledge of 
states of consciousness, and our life is made up of such states, 
some referred to a cause we call self, others to a cause, or causes, 
not self." There can be no distinction between self as distin- 
guished by reflection, and self as presented without reflection; 
mental states exist, but self and state require reflection for their 
complete recognition. The Ego is implicitly there, a series of 
means, a succession of entities, but consciousness is of the pre- 
sent, the fact of the moment \ if of the immediate past it is per- 
sistently present. " How can a series be conscious of itself as a 
series ? '^ " No fact is more present with us than our own per- 
sonal consciousness of an identity personally present, and no 
conviction is more constantly acted on by us." 2 

The impossibility of finding the law which comprises all 
mental facts in a classification is due to the distinctions in organic 

^ Kirkman defineH w\\\— first, ** that I freely choose the time, the manner, and 
measure of the force for the performance of the act;" second, <Mhat I freely pat 
forth that will-force which sets in motion those instruments which are placed under 
the command of my will*' {Science without Assumptions)* 

' 'Mt is obvious the thinking being, I call myself at this moment, is substantially 
one and the same, identical with the agent who carried on the long series of acts and 
endurances I call myself;" and "contains the intuitions of a long and substantial 
unity, wbicti reason tells us, if we can be certain of anything, is due to a peculiar 
faculty we term intellect." '* If we may make any assertion at all, it is an affirma- 
tion of our existence, and yet that cannot be made without accepting the truatworthl* 
ness of memory " {Lessons from Nat,), 
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arrangements, — classes of effectSj mental possibilities being also 
■classes of etFects, — but with which science determines to have 
nothing in common, except as existing together as servitor 
and lord. In investigating material things we accept their pre- 
sentments, regardless of the assumed fallacy of the senses, but 
in investigating mental phenomena we fell back on first prin- 
■ciples, I think, I am, I feel, are the postulates, and are told we 
chink we are, and we think we feel ; witkeut thinking / thini 
there Is no ionsciausness, so the thinking fact primes its own postulates, 
\ That which the theory of the correlation of forces is to science, 
F correlation of the facts which constitute science is to philo- 
phy. Our knowledge " is like a great river flowing between 
banks, but whose source and mouth Is unknown." To con- 
in a research into ultimates is to lessen the power of the 
d, for its true mobility consists " less in the results it obtains 
1 in the end it proposes to itself." When we have done all 
can, who can prove that material consequents arc of more 
B than ideas ? If all the questions concerning the unfathomed 
. and ourselves, all our researches into being and origin 
lid be answered once for all, there would be reft away many 
entrancing dream of faith ; but in lieu we should have a 
tainty instead of an ideal, a fact for a hope. Culture would 
m be expended in making the actual as perfect as the ideal, 
1 the subtleties of inferences would become certainties of truth, 
[cience demonstrates that the world existed before organic life 
1 manifested on its surface ; if a continuity be necessary to 
ke its existence a perception, then an idea existing in the un- 
D was the consciousness which sustained it. This position 
. been contested, but has never been disproved. If then, phe- 
nena only exist in our perception, if we have no perception 
them, it is the same (to us) as if they did not exist ; it then 
lows existences are only real as conceptions in consciousness. 
ic phenomenal and the ideal are equal in their stringency as 
fact ; the phenomenal as to life, the ideal as to existence, 
lus we have the phenomenal as the organic with all that 
tains to sensation ; and the ideal, or all which pertains to 
I abstractions of the mind or intelligence — an existence in 
rit. The ideal has no place in the phenomtnal ; then, as it 
SIS only as an abstraction, it creates a world in its own con- 
>tion, and is an existence in the unseen. In our life the | 

s and the ideal intermix, the sensuous feels, the ideal thinii. 
le sensuous is the Hfe, the ideal the spirit, vitalized through the 
. Mind thus becomes a principle of continuity existing in 
Hisncss and as a fact of the unseen. This continuity so i 
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much insisted on would be unbroken even if there were no 
mental abstraction ; thus in the unseen we find the real. 

The comparisons drawn by Locke of the mind, as an unwritten 
sheet of paper and as a cabinet, are fidse, because the paper has no 
inner potence or capability to become a record, or the cabinet to 
be filled except by acts wholly apart from them. Whatever be 
the capacity of tne mind, it arises from an innate potence to 
receive, to record, and to accumulate impressions through its own 
innate power, to discriminate through and to develop through 
experiences ; this development, however acquired, is culture. A 
stress in Locke's argument is laid on innate ideas, but on con- 
sideration it will be found to be wholly directed to reasoned 
abstractions, not to the potence, but to the perfected intelligence. 
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CHAP. VL 
Evolution and Automatism. • 

Knowledge is the sum of our experiences and ideas, the out- 1 
growth of symbols expressed in words. The child commences b? 
giving utterance to sounds, imitations of other sounds, the signi- 
ncance of which it learns without troubling itself with metaphysical 
or philosophical considerations — this is the acceptance of an 
authority to be differentiated by experiences and verified by evi- 
dences. To accept assumed facts without inquiry because of a 
name is too frequently a restriction to dogma.^ Authorities con- 
flict, and when theories are supported by a name^ the name of the 
enunciator counts for something. It is from the collision of 
opinion and the examination of the causes of these collisions, and 
of the evidences upon which the theories are based, that know- \ 
ledee arises. 

The Evolution theory is the presentment of a plausible possible, 
an attempt to explain the method of creation^ by the examina- 

1 fn all ages the attempt has been made to reprewi freedom of thought So lata 
as 1 746 f ucb was the dread of the power of the Cburcb that Boscor itcb, desiring 
to argue a question of pbyslcs, remembering tbe persecution undergone by Galileo^ 
commenced by saying, '< As for me, full of respect for tbe Holy Scriptures and ^ / 
decree of tbe Holy Inquisition, I regard tbe eartb as immovable ; nevertheless, for ^ 
simplicity in explanation, I will argue as if the eartb moves, for it is proved, of tbe ' 
two hypotheses the appearances favour that idea" {Warfare of Science), 

' Heimboltz says, <* Assistance, that cannot be too highly valued, towards tbe 
elucidation of the fundamental principles of tbe doctrine of life, baa been rendered 
on tbe part of descriptive natural bbitory, through Darwin's theory of tbe evolution '" 
of organic forms, by which tbe possibility of an entirely new interpretation of ^ 
organic adaptability is famished.'' << Formerly natural luBnity appeared to be a 



of sequences and changes and the operations of hw} " The | 

ly of development proves that the doctrine of unity of plar 

merely a fancy, that it is not one way of looking at the 

r, but it is the deep-seated expression of natural facts." 

' The attempt of science is to disclose the methods of 

;, subject and object ; dogma only asserts. " The Lord 

formed man of the dust of the ground," &c. (Gen. 

Gen. i. II : "Let the earth bring forth grass," &c. ; J 

12, "And the earth brought forth grass," &c. ; ver. 24, ''Let | 

earth bring forth the living creature," &c. These dicta 

beyond any theory of evolution, for it is an express 

;on that from the inorganic the organic was evolved,* 

spontaneity in its barest aspect. The theory of evolution 

been assailed (the exceptions are rare) by the Church 

rents, as being subversive of all true religious 

its, yet evolution never spoke so loudly as Genesis does. 

ienesis is held to be a fundamental dogma, a severer blow 

been dealt by the discovery of the Assyrian tiles than all 

ncc could urge, or the theory of evolution subvert. We have 

n unbiassed witness that the legends on which as a 

the creative theory expressed in Genesis is based, 

ted in Babylonish mythology centuries before the advent oi^ 

,nd even before the Jews were a people. 
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" " Darwin ban rained all tbeie _ 



queatlonii from tbe condition of a heap of eiiigmaticnl wondpra b 
~' -islem of den-lopment, and aBtubliabud deDailB ideaii in tbe plao 
. . fnaciful bypotbeaea." 
r. Child iBf t, to a believer In evolution, " It leems an almost irresl^libU ci 
I that tbeie most buve been a elagi- In tbe derelopment of (be unirer.-^ wl 
rlieat forms of organic life wens evolved by apecinl collocallani of lnorgani<U 
its, by the continual operation ofluwii nlrenily in nction." 
I order to overset the tcteohgy of Genesis, It i* usserlnl tliat tbe idea " 
doctrine of design in nnture" in overlUrovn. GuneslB no doubt « _ 

le uf tbe acience of 11^ eia, wben a|ioutaaeily, hs generatia a^inoca, occitplrd 
tee of development tbrougta an almost endless soccrsaion of anlmuled formif. 
gecenion of evenlit, ad recorded hi Genesis, bavB great nnnli^ies witb Ibe 
Jlcal erss. Tbe idea of Gonesig as being en expresa revelulioti bi diarupled by 
motery of the Assyrian tiles. If tbeir record is to be received, the concajitioiu 
ned in Genesis vrere in eilslence some hundreds of years before tba biith of 
am. The Noachian Qood Is almost exactEy narrated In the legend of Izdubar. 
nlnn must aland on its meritu or fnil throu)ch itj^erlti. Genesis tell* nolhlnjt 
' ttgolnit it ; and nowhere, im asserted hy Dr. Potter {Seien. Ante/.), do 1 find 
n Bssumei the possihiUly "0/ a medleg vf btiml chanee." Pe"~- '■■ "-' — 
w, appOMB to dravt im largely on his imBginBtion as Daiwin d 
1. It la hy sucb iliifty and bRwIeas asiertion* that tbe Church, V 
lice of her defenderu, rewivBi horL Reve\iituin, wta(tae«M '.V^»,>^e»i 
oalrertal only can find a fandamenUl buls. 
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** Darwin's theory of descent does not abolish or deface the distinctions 
between the different genera and species of the naturalist, it only explains 
them genealogically. It does not represent the variety of living forms as 
having been developed in one long line, hut after the likeness of an extremely 
ramified tree. Hence it allows us to speak of absolutely distinct species. There 
are absolute distinctions between the mouse and the eagle, and there mav be 
such distinctions between man and the anthropoid ape. Man may never nave 
been an ape, and the ape may never be able through development to become a 
man. They may have had a common ancestor, and may always have been 
and may be to all eternity in themselves distinct ** (Steinthall).' The facts 
which science has collected as evidences of the theory of Evolution are so per- 
tinent that ''the denial of Evolution is not worth serious consideration** 
{Huxley* s Biology), The conclusions arrived at are — ''that a frindamental 
uniformity of structure pervades the animal and the vegetable worlds, and 
that plants and animals differ from one another simply as modifications of the 
same great general plan'* (i^.). Lyell says, the theory of Evolution > seems 
so simple when once clearly stated, and so consonant with known facts, that 
many have a difficulty in conceiving how it can constitute a great step in the 
progress of science j" and he further aptly observes, " Such is often the case 
with important discoveries, but to assure ourselves that the doctrine is by no 
means obvious, we have only to refer back to the writings of skilful naturalists," 
and '' when once enunciated it (the Evolution theory) is so obvious as scarcely 
to need proof (Spencer). 

Natural selection, as presented by its originators, Darwin and 
Wallace, professes to suggest the method of creation, not the 
fact of creation or spontaneity.^ Its authors both assume an 

1 The Timet critic, commenting on German materialistic workf, says, "We 
should pass over one of the salient remarks of this literature if we said nothing as to 
the important part played by the Development Theory." After speaking of " the ex- 
tent to which speculations about atoms figure in it is remarkable,*' be continues, " But 
the multitudinous ways in which Mr. Darwin's tbeory is applied are still more sur- 
prising. • . A little too much is made in popular scientific works of the ancestral 
ape, who is treated with all the respect due to the founder of the family. Jost to 
spite the theologians, dozeni« of controversialists give daily thanks that their fiist 
parents did not live in innocence in Paradise, but swung themselves by their tails in 
primxval forests. No doubt the German materialists lay stress on the connectioD 
between man and the lower animals in order to uproot common ideas as to teleology; 
to emphasize the view that man is not qualitatively diflferent from the higher mam- 
mals ; that bis brain, if more potent than theirs, diflfers only in degree; and that the 
boasted isolation of man from bis ministering dependents is but the dream of soaring 
pride and egotism !" 

' Oken and La Mark derived life from the sea slime, mucus, or mad ; this Haeckd 
hails as a great stroke of genius. The Pbcenicians and Egyptians said something 
similar and more circumstantially thousands of years before. Sancbuniatbon fiist 
speaks of a chaos which embraced the wind and '* brought forth moi^ which ioiiie 
call Hue (mud) otherM considered it but as the putrefaction of a watery mixtme, and 
from this sprung all the seeds of the creation and the generation of the Univene." 

** If a planet were carved from the sun and set spinning round an axis, and rerohed 
round the sun at a distance from him equal to that of our earth,*' "one of the eon- 
sequences of the refrigeration would be the development of organic forois ! '' {FiioL 
Frag, Sci,)» 

Huxley says, " Were it given me to look beyond the abyss of the geological re- 
corded time to the still more remote period when the earth was pass log tbrongb 
physical and chemical conditions, which it can no more again see than man can 
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tecedent originator j the latter docs not hesitate to name it 
It is a higher estimate of divine intelligence to suppose 
pas so far seeing that on the calling into being the unit 
if life it was competent to produce all the sequential conse- 
■uences we call natural phenomena, than to suppose such an 
ntelligcnce manipulated every variation and separately imprinted 
each dot and line. There can be no pause, the choice is of one 
method or the other. If this be not admitted, where is the dis- 
tinction to be made ? There can be no assumption of " heredity" 
of descent, for then the antecedent would contain that which 
followed, and that whether the result arose from an immediate 
antecedent, or whether there were a long ancestral train, the 
principle is the same. It is a grander thought to suppose a germ 
contained all the variations to follow, disclosing thereby an intel- 
ligence with an ahU'iiy to think, linked with a power equal 10 the 
tmsumnniihn of the thought. "One truth can never contradict 
another truth," nor are "the statements or opinions of men, 
however scientific, necessarily scientific truths."' Does it appear 
that the theory of evolution Is contrary to truth ? It would be 
'Ifficult to suppose when evidences of existing facts are produced 
lat the facts themselves are purposeless. It is more probable that 
ic objectors are wanting in the knowledge of biological facts, or 
lat they have not the critical acumen needed to balance evidences, 
'he logic of a fact is its own proof, 
Darwin's theory by no means implies, as Birks suggests'' 

ncal bii inraiicy, I should expect to he a wiliiesH oi Ilvidc; protoplasm iiom noii> 
iBflDR matter (CW. and Jdd.). 

' Tbu Saturi/aif Sevita (Aug. 2d, lS7ti), in reiLewtng Mlvart's Leuoiu fnm 
ture, ban bronillj' nnd (trapbically oDtlined DarwIn'K claims to conaidemtlon. He 
I, "A icienliflc mlnil mdy, witb no leas canlion and leierence, arok to |icnelrala 
((loom tinil redace to order and law wbnt bad been belli to bo the Inicrulabte 
IttiD of mirack. Mr. Darwin is not, we think, to be Iftirly charged with Uck 
IM of modesty or reierence, la puablng bis liii|iilrie> into the ultimnleand prtmar; 
of lire. In breaking; down, bj tbe result oF bla reaeaicbeii, the barrfers 
Ibe human and the inlerlor ruces, be baa not robbed man of aught of bli 
a member of a diiiiie order ol creation ; ivhile be hai extended to a wider 
... _. pbenomenn tbat unity which It ia the task of science to verify and to 
iblirb llirougbaul nature." " For the origin of man, rtt for Ibe dawn of artlculats 
M!b, there la nothing for It witb Mr. Mlvarl but to refer ua to a stale of Iblnga 
rre law is awallonud up in miracle." " How man came by these powera it 
becD Mr. Darwin') aim to trace. He may not have stlaiaed to deiiionBira- 

, or even appToximale proof; nor iov$ he pretend to have exbauHled tbe 

teqnii;, or to bnve cllnefaed evnry link In the chain of proof." " As a nalumllit 

~iA % RonBCienlious collector of the factt of biology, Mr, Danrln is not In 

IrtMHt 1(1 be held reeponslhle for Iho cxtremci to which bii concluiiionc may 

i*e been puabed by ei^er apeculatota in tlie direction of agnotlldsm, or stcji oif 

bllbm." 

* The Idea was doubUesa gained from Egyptian mommiea, wbieh show the pre- 
Tved animals were oFlbe snmu projiorliona na now, I^ODO years iidvnncfld, and ttii\ti.b«) 
etorote were perpelualeJ from u creation milhlo geota^cnX V\m\\». qV Wftft iwass 

^ ^^ 
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(Mod, PhiL^ Materialism) y the principle of the introduction of life 
on the earth, but only the mode of its successions. He (Birks) is not 
ingenuous when he attempts to explain Darwin by Spencer. He 
says, if species co-exist, there would be no gaps in the line of 
descent, nor probably were there — slowly the links were forged, 
the final process in one succession being the commencing step of 
the next. Considering geological periods, it seems inconceivably 
absurd to take as a specific period, in such a corollary, 4,000 or 
6,000 years. The evolution theory* as a generalization takes 
high rank, although it^may be said to be yet in its infancy. To 
assume that it is an unfounded hypothesis, because the whole of the 
links connecting species with species are not specified, is either the 
wantonness of contradiction or a proof that the assertor has an 
utter inappreciation of scientific evidences. Sciences are progres- 
sive, and when presented as systems the steps have been prepared 
by other thinkers. One of the fathers of the chemical science 
(Lavoisier) was anticipated by Scheele, who really worked out the 
basis on which Lavoisier founded his scheme. Darwin had his 
predecessors, a synopsis of whom he gives in his work. {Origin of 
Species). 

Darwin appears to have left his defence to his friends, and well 
they have redeemed his confidence. His inductions and examples 
have proved that '^ creation " means development ; his prooft are 
facts, not a priori assumptions but processes of analysis by which 
he shows the purposeness of creation, his method according with 
observation and reason. 

The Palingenesis of the Druids, as reported by Henry Martyn, 
and the expressions of old Welsh bards, are remarkable as pre- 
senting a theory of evolution dating backwards at least two 

or from Aristotle's descriptions, which, in many respects, are applicable to those of 
the present day. 

^ Dr. £iam (f Finds of Doctrine) is one of the commentators on the theory of 
Evolution, and strangely connects Automatism with it. His value as an expositor 
or critic is shown by his reproving Biichner, who in effect declares the same* hypo- 
thesis which in the Belfast Address is attributed to Giordano Bruno and GassendL 
If Buchner U to be reprobated for his theor>', should Tyndall be exalted for analogous 
statement ? Elam speaks of •* the eloquent address delivered by Professor Tyndall at 
Belfast," and with unimaginable simplicity aslcs, " When ProfessorTyndall discerns 
in matter the promise and potency of all terrestrial life does he really mean this?" 
Tyndall answers for himself when he pronounced his conclusions as to the spon- 
taneity of life — '* I shall hardly be charged with any desire to limit the power and 
potency of matter in regard to life. On this point I have already expressed myself 
in a manner not to be mistaken. Holding the notions I do it is sdl the more incum- 
bent on me to affirm that, so far as inquiry has hitherto penetrated, life has never 
been proved to appear independently of antecedent life" ("Putrefac. and Infec," 
Fraff, Sc.f 5th ed., p. IT). Elam, in the face of this re-utterance, quotes from 
Scientific Materialism {Frag, Sci,) something as to the facts of consciousness appa- 
rt;nily to his own satisfaction, for he says, « this reduces the omnipotence of matter 
to the very innocent cry of wolf." 
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thousand years. He says the Druidical theory is complete. 
It takes being at its origin, and conducts it to the ultimate heaven : 
in the interval before man, there is no consciousness of the gifts 
latent within it. Being " is created in the lowest stage of life, 
Anmvfn^ the shadowy abyss at the base o{ Ahred; there surrounded 
by nature, submitted to necessity, it arrives through the succes- 
sive degrees of inorganic matter, and then through the organic ; 
conscience (consciousness) at last awakes and being becomes man. 
Three things are primarily contemporaneous, Man, Liberty, 
Light. Before man there was nothing in creation but fatal 
obedience to physical laws ; with man commences the great 
battle between liberty and necessity, between good and evil. 
The good and evil present themselves to man in equilibrium, and 
he can at his pleasure attach himself to 011^ or the other of them '' 
{Flammarian Hist, of the Hea.^ Blake). 

'' The Druids considered living beings were divided into three 
circles. Cnegent^ the circle of immensity, belonged to God alone. 
The second circle, Gwyn-fyd^ the.circle of blessedness, was heaven, 
the abode of beings who had arrived at superior degrees of existence. 
Ahred^ the third circle, was that of voyages comprising all novitiates, 
there at the bottom of the abysses of the oceans,^' as Talliesin says, 
^ the first breath of man commenced" (Z^. p. 30). 

In the theory of evolution where is the imputed impiety? 
where the idea derogatory to the Infinite Supreme ? It is an 
unfolding and refolding. Energy made holy as work. Creation^ or 
whatever else be the phrase, shows a purposeness, the adaptation 
of a means to an end — every added little, every minute variation, 
declares the commenced magnitude. 

Was Descartes, by the stress of his argument, compelled to 
make the animal world automatic ? others more or less support 
such an hypothesis. If it be true of one sentient living thing, 
it is true of man ; the whole question resolves itself into the 
meaning intended to be conveyed. If is meant an energy having 
no antecedent, then the slightest action of will scatters it to the 
wind ; if is meant actions resulting from unconscious energy, it is 
equally a fallacy. We will to walk, and continue to walk with- 
out conscious efibrt, in the same way that a clock continues to go 
whilst there is a pressure on the wheel. Internal organic func- 
tions are performed without conscious effort, but does it follow 
that these functions are not the consequents of an antecedent of 
which we are not conscious, for when there is functional derange- 
ment by our sensation we become conscious of it ? When an 
operation is performed, the patient being under the influence of 
chloroform or gas, the moans and shrieks of the subject show that 
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sensation is active, yet on the influence passing off the seJise< 
pain has not been impressed on the consciousness. Sount 
appear to accompany sensations: a dog yelps when trodden oi 
a child in its earhest infancy, before it is conscious of surroundill 
influences, cries on a derangement of its functions ; because it 
unconscious of an acting influence, is it to be said the act i 
crying is automatic? Do not the cries rather appear to be tl: 
accompaniments of sensation I It is the same with the man o 
the infliction of pain. Cries when suppressed are suppressed b 
the act of the will. To insist that because the ordinary functioi 
of the organism are unconsciously performed, that therefore th* 
are automatic, would be to say that sensation is the result of 
deranged function. Where is the proof of the automacy ? Th 
law of nature appears to be that in the ovum or germ the fiino 
■ ■ ndlroi " ■ • 



tional power arises and continues until the fcetus is developed 
and then, as before, the functional offices arc unconsciously con 
tinued. Were it otherwise, functional focts would be inoiganit 
results, and only organic when consciousness is awakened. Th( 
normal state of organic function is a continuing unconsciov 
action, and this is shown, in that immediately a derangemen 
occurs sensation becomes present ; because of this, can we suf 
pose that conscious function is the abnormal state of a 
organism ? If functional derangements produce sensation, i 
sensation created by the derangement ? If, on the other hani 
it he said that the sensation was existing, but only made apparent 
on derangement, the whole theory of automatism would therel^ 
be subverted. The living principle in vegetation, in the extremeil 
view, is a life without conscious sensation. Plants can be pai 
lysed under the influence of drugs, and when conditions i 
ungenial they fade away. Surely there can be no automadsD 
where there is an exciting antecedent, although consciousneq 
does not supervene. Where there is a vital antecedence it i 
difficult to say that an action is automatic ? We have lif 
without consciousness, with conscious sensation, with a directtnj 
conscious will — instinct and intelligence. Life, consciousnea 
sensation, and mind in some form are the antecedents of animm 
phenomena. 

Descartes said, " I think — therefore I am." With equal t 
he might have said, I feel, and therefore I am : I think, c 
closes the mental or conceptive ; I feel, the organic, or i 
stinctive perceptive ; to be man one must both think and h 
The thinking (by evolution) would disclose a spiritual principll 
i.e. the supersensual, which, if there be an existence in the luiseei 
may be presented in form, although it may not be an vrgtm 
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irm, and may possess function, although not organic function. 
If there be a persistent life we cannot assume automatism to be its 
Act, because being formulated in law it implies a law institutor. 
Huxley and Tyndall deny spontaneity, and therefore must assume 
an antecedent. So far as man is concerned there can be life with- 
out consciousness. This to him would be na being. Automatism as 
fcrmulated involves not only na being but knowing, or conscious 
being. Organism (no being) becomes the vehicle for the display 
■ of being, or will, as an effect. I say persistent life formulated in 
law, because will is a fact of the consciousness. Walking origi- 
nating in will becomes a continuing fact without the conscious 
exertion of will, but this does not remove it from the domain of 
will i the unconscious continuance of the act is a consequent of 
I the antecedent conscious act of the will {vide note 1, p. 97). Func- 
tdonal effects follow in the order of this reasoning; hence the 
P distinction between voluntary and involuntary action, in the sense 
|f automatism, does not appear to be a logical induction. There is 
irebral action,/.?, mindactionandlifeaction, and that also of the 
cdulla oblongata. The latter may be conscious or unconscious, 
lit an act of the will is always consciously performed. In dreams 
'e have a cerebral action, although seemingly not instituted by, 
a is a continuation of conscious will. There is sometimes an 
.flow of thought impressing the consciousness, for which there 
no apparent antecedent.^ Is this automatic ? 
Huxley defines man "as a conscious automaton" [Fart tightly ^ 
874, p. 57), but qualifies his definition by saying "he is cn- 
ed with freewill." Elam{/^n(/« of Dactrim) rightly remarks, 
pting the definition in the generally received sense, "An 
■tomaton endowed with free will is certainly an interesting 
ilty in physical science." " Man, as an automaton endowed 
ith free will," leaves the question exactly where it was, intelli- 
■.at free agency. If the exegesis of the science of the coming 
ne has its tentative power in such expositions, we need not 
ivet " that greatest intellectual revolution mankind has yet 
en," and which, it is said, " is slowly taking place by the aid of 
Science."' Nature enforces obedience to her law, and always 

Lathpt goed rurtber than o\a ti]|>utliecstt>r8. Me aajn, "Tlie bumnn will ts 
ced between two, uvea UH n lifast uf burden. If God mounta it, i( wiahei and 
• on Gud wills. , . . H Snlmi mounts II, It wlanu and ^et ns Sntan wlUi. 
r ia it frea la run towards anil telecX eilber rliler; it ii tbe riden thcinwlvea <rbo 
tend irlilcb aball obtain nnd bold poiseasluu" {Db Seroa Arbilut). tVbatevei he 
nr of tbeotogf, cectainly be vras a verj Joablful (jbynlciit. 

Tbe boast □( Lbe iibjaivlat la "Thai acieiice 1b teBching the world tlial the 
ioinle court of appeal la observation and eiiierlment, und not aBtboriCj. 
I is teacbtng it tu eatinialii tbs ralue of eiidence i she !■ creating a Arm 
1 liting Tnith in tbe eiistence of iomutable, moral, and pbyalcol lawa, perfect 
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exacts the penalty of disobedience. In the face of the teaching 
of the automata, *^ what are to be the Actions of the inunutable 
moral znd physical laws," and where is **the value of evidence?*' 
Are we to believe that ^^ the highest possible aim of an intelligent 
being '' '' is the negation of intelligence and will,'* with which arc 
connected the moral rule ? Where in such teaching is the value 
^^ of observation and experiment P '^ and when it is connected with 
the denial of the existence of spirit^ we are involuntarily drawn in 
to the contemplation of the ludicrous picture of worship delineated 
by Kirkman {Science without Assumptions), It were better indeed 
to accept, as a &ct, the wildest dream of fanaticism, there at least 
is the promise of an ideal future. In the &ce of the dogmas of 
matter and automatism^ man indeed becomes the possibility of 
nothing, a dream and an insignificance. Carpenter divided actions 
into voluntary and involuntary, the involuntary being those termed 
automatic.^ The physiological function appears to be the oaljr 
fact on which automatism can be based, a conscious or uncon- 
scious function. Carpenter further says : 

<* The psychologist may fearlessly throw himself into the deepest waten <rf 
speculative inquiry in regard to the relation between his mind and his bodily 
instrument, provided he trusts to the inherent buoyancy of the great fact <x 

obedience to which Im the highest possible aim of an intellectaai being" (Ltf 
Sermont). 

1 In the relations of will to bodily movements, he says, **lt has been cnstOBUj 
to class these as voluntary and involuntary, but it will be found preferable to dii- 
tinguisb them as volitional and automatic ; the former being those called forth fay the 
distinct efforts of will and directed to the execution of a dehuiio purpo$e, whilst the 
latter are performed in respondence to an internal prompting oi^which we may or 
may not be conscious, and are not dependent upon any performed intention, beiif 
executed — ^to use a common expression — mechanically. Some of these are p r il m u r H g t 
or originally automatic ; whilst others which were ToliUonal in the first iostucs 
become by frequent repetition to be performed independenUy of the will, and thoi 
become secondarily automatic. Some of the automatic movements again can Im 
controlled by will, while others take place in opposition to the strongest volitioBsl 
effort. There is a large class of secondarily automatic actions which the will cib 
initiate, and which then go on of themselves in sequences established by previoas 
habit, but which the will can stop, or of which it can change the direcUon as easily 
as it can set them going; and these it will be convenient to term vo/tm/arj^, as behif 
entirely under the control of the will, although maintained automaticAlly" (MeM 
Physiology, sec. 14). He further says — but which appears to have but little to do 
with the true bearing of the subject — « The automatic activity of the body, and tlw 
volitional direction by which it i.« utilized and directed, may be compared to the 
independent locomotive power of a horse, under the guidance and control of a skilfid 
rider." *' When the power of the horse is exhausted no further action can be got 
out of it, but all motion has been determined by the will of the rider ; but there are 
times when the horse obtains the mastery and gets beyond the control of the rider. 
This is exactly what we see in spasms, convulsions, and sneezing without the loss of 
consciousness. So in a fit of abstraction in a rider the horse will carry him home 
without direction, exactly what occurs when vre are walking along a course with 
which habit has made usfamlViaT tt.tvd we probably are absorbed in reverie" (i^.» 
Bec.2i). 
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consciousness, that we have within us as a self-determining power which we 
call will j and he may even find in the evidence of the interior relation between 
mental activity and physical changes in the brain the most satisfactory grounds 
which science can afford for his belief that the phenomena of the material 
universe are the expressions of an infinite mind and will, of which man is the 
finite representative" {Mental Physiology y p. 112.) 

We may then say, with Justin Martyr, '' faith is a conviction 
implanted in the human mind of something ineffable."^ 

If man be considered in his dual relations^ this question of 
automatism becomes much narrowed. The assumption accepted ; 
man as a conscious automaton, we have then an unconscious 
function acting on the organism as an inherent fact of the vital 
principle — where would it lead us ? Wisely indeed was a lethe 
spread over the functions of the viscera and the action of the 
absorbents, &c. What would be more distracting than that 
every functional act should be consciously noted ? When con- 
scious function exhibited as will compels a mechanical fact, it 
requires a wide stretch of the imagination to conceive it to be 
automatic. Admitting, for argument, that the vital e-mutations 
and their natural chemistry are automatic or unconscious acts, 
and that the mechanical as conscious acts^ become uncon- 
sciously performed, as in neither view could an antecedent motor 
be ignored, it seems to follow the automatic theory, as put by 
Descartes, or Huxley, of as explained by Carpenter, is a baseless 
hypothesis. Remotely connected with the automatic theory is 
that of free will. If man be an automaton, there of course can 
be no such a result as will, leaving out of the question all idea of 
the freedom of its exercise ; but, supposing man be not an auto- 
maton, a wide field of speculation is opened out, and herein 
physicists, psychologists, and theologians revel. 

We find creation or the phenomena of Nature established, and 
therefore must assume that its cognition in the consciousness of 
man had its purpose, as at the head of creation he is found — 
organized, conscious, and mental. If evolution or progression be 

^ Shelley, in an unfinished es^ay on Christianity, wrote — '< We live and move and 
think, but we are not the creatures of our own origin and existence. We are not 
the arbiters of every motion of our own complicated nature; we are not mnsteri 
of our own imaginations and moods of mental being. There is a power by which 
we are surrounded like the atmosphere in which some motionless lyre is suspended, 
which viHJts with its breath our c^ilent chords at will. Our most imperial and 
stupendous qualities — those on which the majesty and power of humanity is erected — 
are relatively inferior portions of its mechanism, active and imperial ; but they are 
the passive slaves of Home higher and more omnipotent power. This power is God, 
and those wlio have seen God in the period of their purer and more perfect nature 
have been harmonized by their own will to so exquisite a consentaneity of power «& 
to give forth divinest melody, when the breath ol \\ii\\ftxa«\ \»\\v^ «w^«^% ^"hw. '^^^s. 
frame." 



1^6 Our Dual Nature. 



more than an hypothesis, we must then say, if there were divinity 
in the constructing power by which nature exists, or an inteUi- 
gence manifested in its designs, that there was a purpose in putting 
^iual man in the prominent place he occupies in its phenomena. 
This conceded, we then say, when the body dies the intelligence 
continues to develop, and by reason of its individualism, even 
when disembodied, it still continues to be an existing entity, 
spirit, or essence, and to use the words of Davies — 

'' Death' is naught 
But the soul^s birth — and so we should call it." 

(On the Orig,^ Nat.^ and Immort, of the Soul,) 
If there were a purpose in the institution of the dual nature ot 
man, whatever may be his ultimate, it follows between his genesis 
and this ultimate there must be an existing free will ; for 
without this free will the mind could not be a conscious con- 
tinuing entity ; but nevertheless it follows that this free will must 
sooner or later converge into the ultimate. If this postulate be 
denied, it is a denial of purpose in man's creation. Why was he 
mentally endowed ? the fact of life would have satisfied the 
needs of the animal organism, i,e, supposing life to be a necessity 
in material combinations. The organic we know by observation 
melts back into the inorganic, to be reinstituted for the purposes 
of nature. In mind we know of no such consequent, unless we 
are to say that mind was instituted that it might be annihilated. 
If so, there were organic arrangement, but no reality. Nature 
is harmonious, and knows no waste ; its order, an endless shifting 
from the inorganic to the organic and a continuous reinstitution. » 
Surely for mind there must be the same persistence of fact, if 
nothing else, there is the power of will — to what end ? As in 
nature there is no waste, the ordinator of nature would be equally 
parsimonious in the institution of mind ; there was a use in its 
institution, and one sufficiently important to satisfy some con- 
summate and definite end. If the institution of mind were 
merely an existence and an annihilation, then the law apparent in 
nature would have been departed from — the institution of mind 
would have been a wasteful product and a wasted ingenuity. 
By the law of development the ovum or plasma spot develops 
into the highest form, organic man j it reaches its ultimate and 
falls back into itself. Law being universal, it has but one fact, 
development; then by this law it follows mind must reach its 
highest stage, pure intelligence. 

The titillation of the nerve of a dead frog, or a galvanic shock 
exciting non-living matter, is the mere elasticity of tension, and 
shows that nerve substances are conductors of electricity. The 
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accidental contact with a magnetized spatula has proved of the 
utmost importance to man in unfolding the methods of nature. 
This accident placed the magnetic secret in the possession 
of science ; its development, through the agency of Volta 
and others, gave implements which showed that the entire crusts 
of the earth are composed of metallic oxides, revealing besides 
the mystery of polar attraction, and made electricity and mag- 
netism among the useful servants of man. It should not excite 
wonder that the nerve apparatus of a frog proves to be an 
electrical conductor,^ when in the electric ray we find the same 
fact, and in power sufficient to paralyse or kill a horse -^ and, if 
(as reported) there be a plant growing in the wilds of South 
America which on contact imparts a severe electric shock, we 
have a vegetable repetition of the same fact. 

If we start with the assumption that all consciousness is due to 
irritation, and that '^ sensations are the immediate consequence of 
a change in the brain excited by the sensory nerves,'^ there would 
be no difficulty in proving any material hypothesis. That the 
brain and its nervous system are the means by which we become 
conscious of sensations, and by which the fiats of the will are 
conveyed, is a physiological certainty ; but in these admissions we 
only conceive that the brain and the nerves constitute the apparatus 
by which these effects are manifested. To argue that hiind — the 
argument goes to this extent — is the consequence of changes in 
the brain is to assume that the brain and the nerves are not merely 
the conductors, but the originators of mind, this is confounding 
cause and effect. We might just as well say that a steam engine 
creates its powers, when we know it merely transmits an existing 
force ; the steam engine is just as much the creator of the force it 
displays as the brain is the creator of the intellect and sensation 
made manifest through it. The organism is a mechanical arrange- 
ment by which something foreign to it, e,g. mind and sensation, 
are made manifest, as the steam engine manifests an effect, e,g. 
force, also foreign to it. We might just as well say the hiero- 
glyphics in a book created the intellect which placed the signs in 
their proper relations. Whilst the organism exists, we have an 
apparatus which conveys sensations and intelligences, but which, 

' Plutarch says, *' Pouring water on a live torpedo, the hand pouring the water will 
be sensible of a shock. A knowledge of this I'act is the subject of a trick with the 
boys of Rochelle, who get one, ignorant of the consequences, to pour water in a con- 
tinuous stream ou one of the creatures, thus subjecting the operator to an electric 
shock {Thomson's Annals of Phy., p. 149). 

' Matteucci showed that a species of voltaic pile could be formed by slices of muscle 
flo arranged that the external part of one slice should touch the internal part of the 
Dext (Correl, Fhy, Set., p. 131, and Draper's Chemistry). 
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if they be substances, are foreisin to its constitution. The river 
runs in its channel, but it does not create the water, it only con- 
ducts it. The electricity courses down its conductors ; we do 
not say the conductors create the electricity, they only convey it. 
Without conduction the electricity could not be applied, and so 
without the brain and the nervous system there would be no mani- 
festation of feeling or intelligence. The conduction and the 
power conducted are dual facts, separate and distinct. Man 
thinks and feels ; the expression of an engine and its energizer. 
Functions are manifested through brain and nerve action ; without 
the apparatus there would be no manifestation, nor would there be 
a river unless it were confined by its banks ; nor would electricity 
be a useful servant of man, without the apparatus and the conduc- 
tors ; nor could a book convey instruction, unless the signs were 
rightly placed. In all the instances adduced we have implements of 
conduction, not the creators of effects. The brain and the nerves 
are living substances so long as the life remains in them, but because 
living they are not to be removed from the mechanical category. 
Grant the living organism to be a machine, what to the materul > 
hypothesis is the gain ? Machines are the result of intelligent 
manipulation ; whether they be living facts or art formations, they 
never would have had being unless there had been an antecedent 
intelligence. The thousand hypotheses which crowd the regions 
of science testify how learned we all can be if permitted to subvert 
facts, and not the least of these perversions, although at the 
same time one of the most mischievous, is the hypothesis of a 
feeling and thinking brain. Bell at all events proved the brain- 
mass had no feeling, and whilst with his finger he disturbed the 
brain pulp, the patient was conscious ; but were it true " that th 
states of consciousness which we call sensations are the immediate con- 
sequent of a change in the brain^* however excited, it must have | 
been manifested by Bell's patient. No sensation was experienced, 
and no thought was changed, when the mass was stirred ! In the 
light of such an experiment what becomes of the hypothesis? 
The automaton hypothesis also^ despite its scientific upholders, 
appears to be wholly based on false inductions drawn from stated 
premises, and may be regarded as a peculiar idiosyncracy which 
sometimes men of genius indulge in. What can be more specious 
than the analogy attempted to be drawn in the following ? — ''The 
soul stands related to the body as a bell of a clock to the worb, 
and consciousness answers to the sound which the bell gives out 
when struck." We might as truly say the cloud is the cause of 
the rainbow, or that the ploughshare is the cause of the fertility 
of the earth. However, HuyX^^ v^^ >\^ ^^'ax. ^' NoUtion must 
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count for something in the course of events/^ If for something, 
where are we to assign its limits ? 

All facts of organism can be reduced to a threefold unity, viz. 
" A unity of power or faculty, a unity of form, and a unity of 
substantial composition." The same formula may be used for 
mind — as intellect, consciousness, and will ; for organism — motion, 
nutrition, reproduction ; for the inorganic — combination, stratifi- 
cation^ form. The error of the physicist seems to be the insisting 
that intellect, feeling, and will are /;;zmediate consequents of 
matter. So far as the demonstration of the effect is concerned, 
they are mediately dependent on it, for without nutrition the 
vehicles by which they are displayed could not be kept in their 
proper condition. The word soul^ with our scientists, as in some 
Slavonic dialects, seems to be synonymous with stomach. 

Cooke (iVIfoy ChemistryS says, **The force with which oxygen tends to unite 
with other elements may be regarded as a spring,^* the bending and unbending 
of which represents energy. The facts of " modern chemistry rest on the 
great truths that matter is indestructible and is measured by .weight.*' That 
" energy is indestructible and is measured by work." To these may be added, 
" intelligence is indestructible and is measured by adaptation.'* * We have the 
three great manifestations of nature — Matter, Energy, Intelligence." A proper 
philosophical weight given to each '^ will avoid the extremes ^of idealism on the 
one side and materialism on the other." 

Huxley tells us it is of little moment whether " we express the 
phenomena of matter in the terms of spirit, or the phenomena of 
spirit in the terms of matter.'^ This mode of expression leads to 
confusion. To assert ^* that matter may be regarded as a form of 
thought, and thought may be regarded as a form of matter." {Lay 
Ser.\ is asserting more than an alternative. Matter can only be 
regarded as a form of thought on the assumption that matter is 
merely the objective form. Thought — matter, or a consequence of 
matter ? we might just as well say metal and wood are forms of 
sound, because musical instruments are of metal and wood. Matter 
as matter has its distinctive phases and characteristics \ so has 
thought, sentiment, idea, and reason, but the terminology is not 
convertible. The terms expressive only of mind and intelligence 
should be used. We ought to hear nothing of curves, angles, 
materiality, substance, &c. Say as we may, there are always 
things of perception and things of conception, the latter may 
conceive the former, but the former would never perceive the 
latter. It is the miserable finessing with words which makes all 
the difficulties.^ Whatever be the reality of thought when 

1 liulwer relutea — A noblemHn wln) hud i)H8«<ed lliroupfb many of the higher 
oiBctfB of state, and wh8 esteemed to be a superior mant whh the most nilent man 
be erer met. On saying to Lord Durham, "I yutt«ed «l^ ViQ\ix% >«\Vcv\ja\^ — > 
and 1 do not think tbero in much in him." " Ooo^ V««LN«ii%V' ^\\t^ V«si^ 
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^expressed in material phrases it becomes an inexpressible riddle; 
there is no interpreter. Where is our CEdipus ? And in such con- 
tingencies we may adopt his (Huxley's) words, and say : "That 
•such verbal hocus pocus should be received as science will one 
day be regarded as evidence of the low state of science in the 
.nineteenth century, just as much as we amuse ourselves with the 
phraseology about nature's abhorrence of a vacuum, wherewith 
Torricelli's compatriots were satisfied to explain the rise of water 
in a pump^ {^^y ^er.^ 285), 

Developed littles are all we know in art. In nature particles 
piled on particles grow into mountains. By the exigency of facts 
we are compelled to apply the same mode of reasoning to ani- 
mated forms, although man is involved in the method.^ Intelli- 
gence does not escape. We have ideas piled on ideas. Intelligence 
is but an idea, qualified and distended, a magnitude arising from 
interior action, accumulating like the germ nucleus of the 
organism, by extension and differentiation, how derived through the 
countless ages past we know not. We perceive matter, we think 
thought, hence perception and conception — organism and intelli- 
gence, form and intellect — dual man. The origin of man, the 
inquiry as to his why and his whence, is always interesting to 
every man j from whence has our race come, is a burning secret 
which all endeavour to discover. We find the clue to the or- 
ganized form, but the intelligence and the extent of our power 
over nature, elude us. 

Light and sound may be obliterated by an intermingling of 
vibrations ; by a parity of reasoning we should say organic func- 

Durham, '< how did you find that out ? Is it possible be could bave talked ?'* The 
history of that man illustrates the motto — <* Facunda silentia lingus*' (eloquent 
silence of the tongue) ; or as the vulgate has it, '*Tbe less said the better." 

' ** So universal is the tendency of matter to diffuse itself into space, that it gave 
rise to the saying, '* that nature abhors a vacuum, an aphorism which . • . con- 
tains in a terse, though somewhat metaphorical form of expression, a comprehensive 
truth'* (Grove, Cor, Phy. Forces, p. 181). 

3 (f'VV'ere not man's origin implicated we should accept without a murmur a deri- 
vation of animal and vegetable life from >nbat we term natural causes. The conclo* 
aions of pure intellect point to this way and no other ** (* Scientific Imag.,' Frag.Se), 
(It quite depends what is meant by natural causes ; if it be meant material causes, 
pure intellect points quite another way.) ** There is little question but that organic 
man has the same derivation as other parts of the animal creation, and wbatefet 
exists in the earth was doubtless contained in the cosmic matter " {vide Huxl^} 
Genealogy of Ma n). 

** Organisms are highly differentiated portions of matter from the earth's cnut 
and its gaseous envelope, and that organization consists principally in the formation 
of an aggregate by the continual incorporation of matter previously spread over a 
'Wider space ;'' and also that this formation depends upon <'an integration of matter 
«ind a concomitant dissipation of motion, during which matter passes from an indefi- 
nite incoherent homogeneity to a definite constant heterogeneity, and the retained 
motion undergoes a parallel transformation ** {First Principles). 
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ion and creative function through synchronous action may become 
oimcrsed in each other, and thus the distinction be obliterated^ 
re get only changes, and, because of the many converging vibra- 
ions, we are unconscious of them. When one particular vibration 
lecomcs unduly prominent we are conscious of it, because singly it 
mpresses the consciousness. When a man has an excited nerve 
ulminating in toothache there are no questions of automacy, there 
b conscious sensation in the' place of unconscious action. The 
ssible prominence of a particular sensation shows there is realty 
1 unconscious process, no "unconscious cerebration." Simi- 
larly the intensity of a thought arriving at an abstraction may 
obliterate the consciousness of an act consciouslycommenced. Thus 
' c absence of conscious sensation is quite in consonance with 
isation being active and at the same time being unremarked, 
'e may talk of conscious, subconscious, and unconscious states, 
>luntary and involuntary acts, yet never be rid of vitality as the 
!rccting agent in animate forms. If there be this vital fact in 
W^nisms they cannot be pronounced to be automatic (automatic 
action being construed as merely physico-mechanicai) by any 
ICommon sense experience, "An organism is radically distin- 
^i8he4 from every inorganic mechanism in that it acquires 
through the very exercise of its primary constitution a new can- 
atilulian with a new process " { Phys. Bas. Mind, p. 325), through 
a self-acting and interiar adaptation. Whether consciousness has a 
psychological or physiological form, whether as a cerebral function 
ir a spiritual presentment, it but means, when all we can say is 
wd, a passive medium for the reception of impressions. All the 
nbdeties of the metaphysician or the materialist can make it 
lone other. How it becomes impressed, or where in the organism 
t is situated, makes no difference to the main argument, it becomes 
vital function through its impact with the organism ; the life is 
lecessaryto its cognizance, but the life can be present without its 
aive manifestation. The most probable solution appears to be 
aX. it is existent throughout the nerve apparatus, or how shall 
c account for the apt instincts of the bee, the ant, and spider, 
atures which have but ganglia as nervous centres !■ A sensa- 
n commencing in a remote part of the body travels to the 
rvous centre by the nerves, and is there instinctively or intelli- 
Sntiy cognized. There is no evidence for the assumption that 
lere is a translation from efferent to aiFerent conduction, or from 
ierent to efferent. The afferent nerve conveys the impression 
> the nerve centre, the excitation of will then impulses the motor 
nerve (efferent) into activity. There are two classes of impres- 
ions, sensory and mental -, whether the sensory be a physical 
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fact, or whether sensation is the initiatory phase of mind, is beside 
the question, but it may be said, if it be physical, the impulsion 
occurs through the vital action of mind ; it then becomes an act of 
the will, whether consciously or unconsciously performed. 

According to the materialistic theory thought and consciousness 
have no more influence in determining human actions than the 
steam whistle has in directing a locomotive. There are two 
theories advanced : according to one '' consciousness directs the 
organism, but is not of itself an organic process — it sits apart like a 
musical performer playing on an instrument ; according to the other 
it is not a directing agent, but an accessory product of certain organic 
processes which go on as well without any accompaniment or 
interference of consciousness.^' When it is assumed that con- 
sciousness is a material emanation or product, the reductio ad 
absurdam is arrived at, it being obvious if consciousness be a 
subjective fact it cannot be {per se) material or objective. By the 
mechanical assumption there would be an obliteration of the subjec- 
tive ; nothing then would remain but a material mechanism. 
The subjective and objective are so intimately knit in the human 
organism that the obliteration of either would be the subversion 
of both. A stone moves by being struck, a man shrinks, a dog 
howls. The stone and animal are differently constituted, there- 
fore there is a corresponding difference in their reactions, but the 
inference is the animal feels because I (being an animal) feel. 

Adequately to explain mental processes by material conditions 
we must find the correlation between the subjective and the object 
tive ; we may talk of refactions, undulations, nerve excitements, 
and other media, and present them as the objective aspect of facts, 
but all are modes of perception which receive their analysis in 
conception, and thereby become a synthesis in thought, subjective 
as to impressions, objective as to facts. The animal probably is 
satisfied with facts, but intellect is for ever seeking Actors, and 
finding them seeks for the factor of the factors; thus, as described 
by Lichtenberg, man is " the animal untiring in the search for 
causes." We have the self and the not self ; the cognition of 
the self arises from the symbol of the not self, and but for the not 
self there would be but an existing intelligence without objective 
presentment, uninformed, unpurposed, an idealization commencing 
and ending in its own entity. The self is the individualized 
intelligence connected with an organism, visible and tangible 
through the consciousness of sensation, as I touch, and feel, I also 
think, and the thought is as consciously impressed as are sensations ; 
hence arises the dualism 'w\\\c\\ ^^tviVa-U^ objective forms, and a 
subjective world arising tVvrou^ t\v^ \tc\^x^%'^ o^ ^ ^vi^'^«:>c«^ vc&d- 
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aoe.— Two existing principles, one contemplated, the other 
leinplaiing; for as I postulate my^lf otha- Egos postulate 
saiselves, each to the other^ symbolizing consciousness through 
arate &.cts. The qae^tioii is beset with psychological diffi- 
ies, but what are they ? — the torturing of word^sense to find 
expression in scientinc phrases^ We have effects which all 
a c<^njze, all iww they feel and think, the casual facts also 
w other m^n feel and think, and thus the self arises at the 
ception of the not self, this not self is all that is without and 
ojid the particular intelligence, 

^>ercain functions are called automatic because they arise in a 
nitely constructed mechanism always working m the same 
|r, whether stimulated or left to itself Cas breathing, movement 
be heart, contraction of the iris^^, carry this principle into acts 
he will, the will acting through a definite mechanism we have 
same result. If unconscious functional acts are automatic, 
D all impulses are so. The power to change a motion or 
ict an em>rt are effects of vital power, as also are the visceral 
ctions, which, although vital, may become fimctionally mecha- 
ii] through a continuing vital energy, but it does not follow they 
automatic ; all unbiassed evidences point the other way, 
/oluntary and involuntary actions are but differences of degree, 
I being the impulse in one phase, vital energy in the other, 
voluntary act (conscious) continued involuntarily (unccwi- 
>usly) is a continuous act of the same mechanism, and per- 
aaed in the same manner, i^. by an excitation of the neural 
.e^ Consciousness, sensations, ideas, and judgment play great 
ts in psychical explanations. It is said that in i^very percep- 
a there are unconscious processes only because we are unable 
ttote ev^ry j>rocess of impression. The certainty of impression 
I £»ct of culture : we see a mountain and without the analysis of 
particles, we know it is composed of them ; this part of 

S<Mue i>( tiM* 0numi^^ «dduoed io tibe book« «r« tb« dilalioiM of tfa« irij^, wliicli 
u«HMMLiict)d W be purely autwiuiiic. I>r, FtticWu^ of KiiiiMulQck (^oitii^ibtifytUsd 
>r, Aiieu TkMiB)i6ti>u)f ii»A iiitt |>owef to dilute aud couirvct Um* ifi« «.t will, «« li^^ 
) tlM^ €«l«br«ted I'ooUjm;, lUjid Ffoi«MOf ii*:*if, of bono, A WfOre important 
uwl ij(m^<MlUi4 iDvoUiotttry ii>u«cui«/ «ctU>o i« rt^lited by Or^Cb^yoe of CoL lovkfi^,- 
^^ wtifO Jbiid Ute |>ow^r atpinifetitJi' to dH$ «jud recall bixuseiif to Ui« at wiJI, i«<r, 
WW tbe i^e^i^ifirtor)' fuiKiion and tuuticular action of tbe beart. In oue of ih**ht} 
«tf JOr. Cbeyw?, I>f. fj«)aard^ aikd Mr. tSkriue, i»urgeoo, w^r« j*-***?!!!- Cii^yiM? 
no siotkHi in bi« i^uW^ I^ayotird fto luolioo of tbe beart^ aiMl hknoni, wbo btrld 
Acmuibed mmof to bi<! inoutb, could uot deU»ct tb« »U^teitt tarni^b <'b*f Us^t« 
ie fjiwuUttoaQUij)^ Tbe «tate coutiuued «o J>qo^ (bulf'aA'bour)^ tb« dociofv »ut> 
i»d tb«( 4^x|>ed<nettt bad beeti carried too far and tbe Colooei va« reaUy dead, Wbeft 
(' ver«t aJJMHii to ie^v*"* a motion wa« peroe}^it4e, tiie |Hiljie aod ixiotA'xi of Vim 
rt i^i»4«k«tt7 lieiuroied^ mid be breatb^sd i^fVanJU^w' 9 W^udtrtf of the LiltU 
Hi, |». I#>. 
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the process apparently is unconsciously performed, but not the 
less is it consciously perceived ; the precipient is informed of all its 
relations only so far as it has knowledge of the constituent facts. 

" An analysis of the process discloses no element in a voluntary 
action which is not to be found in an involuntary action, except 
in the origin or degree of stimulation " {Phy. Bas, Mindy p. 373). 
The action in both cases is that of " a neuro-muscular mechanism 
which works in the same way, whatever be the source of the 
original impulse" (Ih.). The fact of having to learn to do certain 
things (e.g. reading and writing) which afterwards may be uncon- 
sciously performed, shows that the voluntary and involuntary arc 
merely expressions of the conscious and the unconscious. 

Lewes says, Descartes, through likening vital mechanics to the 
action of a machine, became misunderstood, and thus men were 
led away from the special conditions of the machinery : he 
admits animals have sensation, perception, emotion, and memory, 
his denial of their having souls practically amounts to the ordinary 
position that animals have not thought or consciousness of self; 
the admission of sensation is quite enough to mark the essential 
difference between an organism and a machine (vide ib. 382). 

It is unnecessary further to pursue the details ; if what has 
gone before does not show the distinction between machine 
actions and those of the vital organisms, it is useless to adduce other 
evidences. Huxley's paper in the Fortnightly (No. 95, 1874) is 
so subtly written, that but for his reply in the end of the article to 
attacks made on him, it would be difficult to assert that he posi- 
tively held the idea that men and animals are automatic. It seems 
rather an anomaly to say, " We are conscious automata endowed 
with free will in the only intelligible sense of that much abused 
term, inasmuch as in many respects we are able to do as wc like!*' 
The only question "is whether the doctrine be true or false ?^' 
Lewes, with his usual vigour, has canvassed the position, and, as 
I think, has shown that vital energies differ from machine impul- 
sions, and thus, by cutting away the foundation he topples down 
the edifice. ^^ Ire can conceive an automaton dog that would bark 
at the presence of a beggar ^ but not an automaton dog that would 
bark one day at a beggar, and the next day wag his tally remiM- 
bering the food the beggar had bestowed*^ 

The automaton hypothesis appears but as the phantom of a 
thought, startling for the moment, and, like a vision, is obliterated 
through its own insubstantiality. If in man there be but the 
simulation of intelligence, where else in nature are we to find a 
factl 
The Darwinian tVieoty \s AttvoMtvc-^i^ ^xvd the assertion 
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fc made that the sequences of the changes are not produced. If 
one chain of sequence were established, it is fair to assume as the 
knowledge of paleontology increases, the difficulties environing 
the subject will vanish. In the sequel we shall find there is 
one chain of evidences so perfect that reasonable doubt cannot 
assail it. The hoofed horse, the most useful servant of civilized 
man, has grown to be what it is from a five-toed creature. Any 
one denying the theory of evolution who has not acquired know- 
ledge by his own observations or by experiment, or by collating and 
verifying in some way the experiences of others, commits an 
insipiencc, and does not thereby controvert the position which he, 
in his assumption, assails. It were the very vjantonneu of irony to 
call him even a paper philosopher. It is true bone for bone (as a 
general proposition) may be found in all animal organisms, but no 
merely anatomical knowledge would disclose that the plasma spot 
had the potence to become a perfectly organized man. This, the 
greatest of all physiological facts, is unquestionably shown. The 
perceptive power in such a conclusion is completely at fault, and 
quite a different apparatus is called into action before the conso- 
nance of the plasma spot with the animal skeleton is arrived at. 

All organisms present the same fact. The time was, and even 
is, when the motor speck is indistinguishable, whether pertaining 
to an animal or vegetable organism, showing the same origin, 
with an after divergence through development ; by which we have 
man, and the perfected vegetable form. There is no materialism in 
all this, and we can say with Agassiz or with Goethe, that we have 
the objective presentment of the primeval thought. Notwith- 
standing the comprehensiveness Huxley claims for Biolo^, its 
irork is strictly pathological and anatomical ; and when by an 
Induction he assumes for mind an organic origin, he travels 
JUt of his score. When these limits are exceeded we arrive at 3 
rround common both to the paper philosopher and to the Biolo- 
jist, the knowledge of one being then exactly that of the other- — 
^pineal, with the difference that the paper philosopher deals with 
Abstractions. The office of the biologist is with perceptive results, 
ind when in his zeal he extends his researches beyond his science, 
ftossibly he may confound the ideal with the physical. 

Huxley tells us '^that the foundation or rudiments of almost 
ill the fegulties of man are to be met with in the lower animals ; 
bat there is a unity of menial faculty as well as of bodily slruc- 
urc, and that here also the difference is of degree and not of 
and." How large is the significance of this word almastf We 
liave a sorry illustration given to us, as a difference " drawing ot 
Dodelling." Tome it seems in animaV consnucUNtue.^sXiQ'ii'K*. 
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rudely delineated. How many are the examples in animal econo- 
mies which the high science of Lubbock could more pertinently 
adduce. For instance, the water spider forms beneath the water 
a water-tight cone, from which she empties the water by carrying 
down globules of air, thereby constructing a natural diving-bell, 
and affording a secure and fitting receptacle for her young. 

The trap-door spider hollows a cylinder in the earth, and encloses 
the aperture with a lid, which hinged^ she opens and shuts at 
pleasure, and can so tightly secure that from without it can 
only be opened, the creature being within, by the exertion of 
force. Such instances as these might have a pertinent bearing on 
the discussion, were they individual and not tribal acts. The 
only possible argument, as I understand the subject, for *' founda- • 
tion and rudiment," as proving the identity of animal instincts 
and the human mind, is found in sensation as exhibited in con- 
sciousness ; it may be argued that sensation by development 
becomes abstract mind. Man has the instinctive or perceptive 
mind of the animal^ here all likeness ceases ; he has also die 
abstract or conceptive mind in the largest sense of the word, and 
this no animal shares. It is these little confusions which excite 
the nervousness of those who build their beliefs on faith, and who 
feel it incumbent on them to deny the whole premiss from the 
feeling that if a basis be formulated the material pinnacle will 
appear. If we accept proved facts and draw, with " the carrier's 
horse, inferences in reason,'* none would go far wrong, and we 
should, as Cooke says, avoid on the one hand ^^the rocks of ■ 
materialism," and on the other ^' the incongruities of idealism." 
If thought-out facts were transfused into other minds we should 
meet with less infirmities in thought, and get at association and 
disassociation, then we should perceive our facts, conceive our 
inferences, and,disclose the antecedent. Organism by development 
tends to one and so does mind also, for development discloses the ^ 
purposeness of both in the scheme of creation. Death, as we call 
it, makes the line of divergence, and whatever the ultimate, no 
act of ours, however possibly it may modify, can alter it. 

Paper philosophy, in its true use, is as good as science facts 
personally obtained. If the paper philosopher accept^ the facts 
of the physicist, then the facts for the purpose of argument arc 
exactly the same ; the one knows them by experiment, the other * 
knows them as an acceptance of concurring authorities. Even 
our able Huxley himself was greatly indebted to paper science, 
before he became an adept in experimental science (this he appears 
to admit) ; and so are all men who ever arrived at eminence. If 
we were all confined within the bounds of our own experimental 



cnowledge, however arrived at, the realm of science would be 
nuch shrunken, and would be a worse Babel than ft is, for even 
vo men agree on all facts, and when we arrive at prin- 
nples and inferences, the uproar and clamour is universal.' 

What is the teaching of Evolution ? Embryology shows the 
ninuteness of organic changes, comparative anatomy presents the 
acts of the matured organism, but all variations are initiated in 
: foetus. We may have the perpetuation of organic facts as 
:ches, freckles, and horny protuberances, and other such 
nr&ce variations, and also in form, as six fingers. The grand 
l^adations of the distinctions of form, the changes of scales into 
lir, and of hair into feathers, are not the accidents of organism, 
lit the adaptation of organic forms to suit changed conditions, 
id these changes are the progressive steps marching with the 
lorganic. In the era when the surface of the earth was sterile 
ick. and water, when the diatoms, polypes, and the algae reprc- 
mted organic life on the earth, it was impossible land animals could 
»ve existed, and ages may have elapsed before the spores of the 
rst creatures presented the line of divergence (vide Dali'ingtr and 
"irytdaWi Experiments). If the '■'■ plaslide" balanced between 
Haat and animal development, it (if the doctrine of evolution 
; true) was the first presentment; whether acreature or a spore, 
bad the poience within to develop into the complex variations 
animate forms ; and it is probable the first animal life after the 
jelly blob," had its representative in one direction in worms and 
iclothed slugs, and in the other in plants, at all events, vertebration 
IS first represented (so far as yet known) by the Ascidiaji and 
mphioxuE. The worms may probably have been preceded by 
B infusoria, from which may have developed the parents of that 
; know as animal hfe. Much has been unravelled ; much is 
E merest conjecture. It is unnecessary further to repeat that 

* When il b iniieleil upon Ibnt knowledge can otAj b« deTived from ubnemtiol) 
d «sperimeiit it would jinicticBlly thruii all but Ibe tautl accuinpliabed vxjwrl- 
■ten oukelda tbe nnge of science. Wbo, but by long yeua ul ntudy, could 
liiBBttbe nlcroscopic iirecisLon of Beale ? Eten BCConi|)llsbed micruacopUlB nre 
ttaca decetntd. It was cunfkleiitly nnsertnl tbat typhoid Cover vns dun to Ilio 
Vwlfa of a mlGTOfCOpic fungua, as slao woa tbe elephiint foot of \\iv KlaUbnr conHl, 
,B.I>eirlB and D. D. Cunntnghain, investigating tho textures ol Ibe eo-cnllcd 
H root," diicoiered tbat Ibu fnngux-lllie oppearnnceit arose froin Ibe meilium 
I In oiDiinling tbelr subject for Vat-, microscope. Creigbton, mii|iBcllng tbe piip- 
ri [uigpu form of lypboii}, came to n simllnr codcIdsIdii, and found lUe fangua i> 
Ik 8ucb facts must necessarily deter bi^nnera, wbo must doubt tbelr ohserva- 
■■ ■AgM the nwif eiperiesced are Italile id lignallg to fail. la tbe skill o( Huxley 
of Besle In mlcraacoplc analDmy lo be utlilned hefore a decialon is pronounced ? 
^^rt mtn shoold know tbe niKHnrng ol facia by ohBervalion end eiiwimeiit in 
id guide, but B greater certainty la attained by accepting tbe concurrent ledlmr 
■cCDOipltabed obnerversas to llie (nets. A» to tbe liiferences lo be dmwn (die lu 
•d), bU urt on equal ground, elm wc/uitnder in dogma. 
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which has been already dwelt upon. It does not follow because 
the initiatory steps are not known, as followine the worm into 
the starfish, or the lancelet into true vertebrates, tnat therefore the 
theory is untrue. To follow Huxley : 

The hoofed honie i« a tttcd animal, as anatomy dicclotef . ** To any one , 
vrho is at all acquainted with the morphology or vertebrated animals^ they A 
show that the horse deviates widely from the general structure of mammals $ j 
and that the horse type is in many respects an extreme modification ot' the 
general mammalian plan,*' ''The general principles o( the hypothesis of 
evolution lead to the conclusion that the horse must have been derived from 
some quadruped which possessed five complete digits on each foot/* &c, 
''Seven years ago, when I happened to be looking critically into the bearings 
of palxontological facts beanng upon the dfx:trine of evolution, it Appezni 
to inc that the Anchitherium and Htpparion and the modem horses constitute a - , 
series in which the modifications of structure coincide with the order o^ chrono- 
logical occurrence, in the manner in which they must coincide, if the modem 
horses really are the result of the gradual metamorphosis in the course of the 
tertiary epoch of a less specialized ancestral form.** 

We shall, in the sequel, see how truly the conclusions of this 
great evolutionist were verified. In a period anterior to Huxley's , 
illumination we had the pig, the rhinoceros, the tapir and elephant, ^ 
as allied to the horse, and although there was supposed to be suffi- 
cient evidence to convince a naturalist of this unity of construction, 
yet it was not such as would convince the uncultured outer circle* 
When Huxley announced that the hoofed horse was derived from 
a five-toed creature, and waited for evidence, the opponents of the 
theory of evolution derided the thought as an unfounded assump- 
tion, and yet the proof of the assumption is now complete* The 
five-toed ancestor has been found {^ide note 2, p. 98). 

From the Pliocene, remains of horses have been found '^ in all efseotial 
respects like existing horses.** The Hipparim (extinct European three toed)' 
presents a foot similar to the American Protohijfus. In the late Eocene or 
earlier Miocene was found the PaUt9iherium, wntch further discoveries led lo- 
be recognised as a distinct genus, Anchitherium^ differing but little, excepting ; 
in the character of the teeth. 

The conclusion Huxley arrived at, confirmed by Lartet, wa» 
that the Anchitherium type had changed to the Hipparion type, 
and that into the Equine type. 

It was accepted as a fact of history that the American continent, before (he 
intrusion (ff the Spaniards, contained no horses. It is now proved by Americao 
geologists that deposits of their remains are as frequent as they are in Eitnipe. ' 
In the Western territories these deposits have been found. Tne rcseafcbes of 
Marsh, Leidy, and others, have shown that forms allied to the Hipparim and 
Anchitherium zrc among these remains. So " we must look to America rather 
than to Europe for the original seat of the equine series.** ^' The tiiccetfioo 
of forms carries us from the top to the bottom of the tertiarici.** Fint there 
is the rrue horse, then the Pliocene form PUohippus^ followed hy the FrvUMfpeu 
^European Hipparion), having one large digit and two imall ones 00 each foot. 



is the Mhhippus (European Anchilhctium), having three complete toes, 
receded by the Mcsohippm, having three toes in front with a large splint-like 
idiment; the OroAipfui, which is next, has four complete toes on the fore 
rnbs and three on the hinder. " The knowledge we now possess justifies" the 
anticipation tliM when still lower Eocene deposits and those which belong to 
Cretaceous epoch have yielded up their remains of ancestral equine anitnals, 
shall find 3 form with four complete toes and a rudiment of the innermost 
;tt in front, and probably a rudiment of the fifth digit in the hind foot; 
ilein still older forms the series of the digits will be more and more com- 
te until we come to (he five toed animal, in which, if the doctrine of 
olution be well founded, the whole series must have had its origin." 

These discoveries are principally due to Professor Marsh, who 
ince the above opinion was delivered has discovered a new form, 
"ihippu!, in the lower Eocene, which corresponds very nearly 

9 the expressed anticipation [vide American Addressix, pp, 85, 90). 

t is difficult to know which to admire the most, the scientific 
irediction or its consummation. 
The progressive development from the lizard into the bird forma- 
is traceable, although the linksof change are notquiteso positive 

s in those of the horse. The change also of the salamander from a 
rater to a land creature (the change of gills into lungs) is almost 
Mmplete ; a few details are yet wanting. Wilder theories are 
iroached as to the change of land mammals into sea mammals. 
The linlcs from the ox to the whale may be more difficult to accom- 
^sh, purely from an absence of materials on which to work. 

^rom all that has gone before, the links probably will not be of 
die change of land mammals into sea mammals, but through the 
Sshes and the gigantic saurians of the geological eras. Such con- 
lecutive evidence lifts the theory of evolution from the region of 
hypothesis, and presents it as the delineation of the fact of forma- 
tive creation. It is for objectors to vary or upset such evidences, 
Uld until this is done, the theory of evolution will brave all 
^i' winds of doctrine." " Knowledge of every kind is useful in 
proportion as it tends to give people right ideas which are essential 
to the foundation of right practice, and to remove wrong ideas, 
(rhich are no less essential foundations and futile mothers of every 
description of error in practice. And inasmuch, whatever prac- 
tical people may say, this world is, after all, absolutely governed 

py ideas, and very often by the wildest and most hypothetical 

cas, it is a matter of the very greatest importance that our 

^cories of things, and even of things that seem a long way apart 

'ram our daily lives, should be as ^r as possible true, and as far 

i possible removed from error " [Study of Bio., S. K, Museum). 
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CHAP. VII. 

Thk Kosmos. 

What is thk KotMosf — Lbakned Ionorakce — Gcxma* 

MATERiALiiM — Ultimate Kdsmic Conception* — Tax 

Cents AL Son — Astronomical Knowledge — AnciekT^ 

Culture — Astronomy — A Speculation on Ultimatm 

The Solar System — Sun Spots — The Prominekcei 

Metallic Rain — Nebula — Planets — Comets — hi. 

TBORs — The Aurora— Terreitrial Magnetiim — R 

chenhach's Hypothesis — The Heat of the Intebj 

or THE Earth — The Oydli^— The Dead Eye — Tn 

Spectrum Analysis and Incandescence — Light asi 

Force Material Substances — The Consequence — Soul 

Physics, 

The Kosmos has its scientific representation, in Astranaai 

[itellar bodUi)^ Geology {world Jhrmalion), and Biology (animM 

ftrmi). The divtBionaJ, yet homogeneous results every whereOE^ 

isting in the phenomena constituting Nature are due ti 

action of principles which are universally present. Vitalitjra 

Heat (as the expression of force and matter), and Intelligence. 

man all would he as though they were not, hut for ConKioi 

the passive recorder of sensations and thoughts, wherein thcT a 

delineated as forms are on the surface of a mirror. In Kotmic f 

gentmcnts forces arc the mediate agents, the immediate (actot A 

the cauie ai expreii'd '" inletligeni dirtcliim. Comprchcnirrdj' I 

may be said the Kosmos as a phenomenon is the Universe, and dT 

Universe the creature of a thought ; hence, as the prcscntmeot 4 

a conccptivc intelligence, it has the conception interfused i 

Thus the nucleus of the germ, however it arose, however it i 

interposed, became the representative of the originating tf 

and the formulator of the Kosmos, and contained within i 

the capacity to be, because freighted with ihe thought froin « 

it emanated, and as self- contained has the potcncc 

and differentiation. All things arc the manifcstattdi 

intelligent direction, hence out of Intelligence all org: 

aroecjand it necessarily follows that Intelligence in its indiv] 

self-contained, of itself tilled that the riniic knows as i 

space with the grandeur of its own Infinitude. The concef 

MT the Kosmos, because originating in principles, can only 1 

-diriaed by priiici[dc&t effccu \>cm^ \iuv i«&v>.\utv^ c 
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ITiroughout the Kosmos is found direction, i.e. the sulaerviencc 
of all things to an unvarying law. That which is directed is the 
ttttual, that which directs the Ci?a;a/, hence the Universal sub- 
sists in the Intelligence from which it emanated. The reasoned 
deduction would be, that as direction is individualized in Intel- 
ligence, that also which is directed and governed originated 

I 3 primordial substance; developed as force, it becomes con- 
lensed into that we know as matter ; that is to say, all the diver- 
fitics we know as forces, and all the differentiations we know aa 
iiaterial distinctions had their origin in one primordial element; 
llus the generalizations of Grove, Mai pi ghi, and Darwin find their 
rimordial or elemental origin in heat, for that only from its deri- 
vation is universal and unchanging ; "asiai? organized substance, is 
Fjtalized by the intellectual enei^y from whence all originated. 
rhc finite exists in divisional differentiations, the Infinite in an 
ndividualism eternally prolonged. In this eternal individualism 

e find the Provident Came ' wherefrom the Universe arose, by 
rhich it was concentrated, and in which it exists. Shall we not 
fiy this Infinite intelligence, individualized in its own substance, 
iat of which all objective forms flowed, and in which all are 
Dntained, the provident director of all phenomena as contained 
1 energv, and from whence they all emanated — is the one 

Ucaitie or in the emphasis of Its expression— God. In this con- 
eption there is no room for the proteus matter as a separable 
(cJity, nor unless individualized can it become as spirit ; mind 
S the finite expression of intelligence, possesses in itself both 
[uantity and quality, and as unchanging in principle, in develop- 
nent it becomes spirit, /.^. an entity ; thus as an individualized 

rticle it returns to its origin, and has an eternal existence 
lecause of the Eternity of its Origin. 

The construcrion of the orb on which man lives is the only 
pcy by which he can unlock the mystery of creation. The secret 

Cotlectiiely, a prnvidence aurrounds nature in Ibp sense a( a »ii peril) tendance. 

Bnd aiifc and diwign. WbuUier tbeie be Ibet called ■■ it special protldence " 

"ing eacb indliiduul Is aaulber Bspecl of tbe snme question. Fnitb answen 

itivelj, but |)hllDaD|ibj finds no clue to sucb n result; it may be, a 

circaiDslancea lend? to sucb nn Iden, but bow sbatttred it becomes i 

taots. A, B, C, and D join in a water party, the boat is upset. C . . 

•■bl A and B were prmidentialls saved, ware C and D provideatlDll; drowned ? 

'uiy are the inBtances on record of wbat appears lo point la i>pecln1 prondeneea. 

Mgryoutb I knew a lady, the daugbler of a clergyman, who whenocbild pmj'edabe 

bt bara B set of child's lea thlnffs given ber; tlie next day she laceived such ■ 

cat fiom an unknown denot. For ever nfler ibe believed in > special providence 

the efficacy of prayer. 5be lived a lonif and utterly nneientfal life. Poroell's 

comidered to contain Ibc pbiioaa(ihy of i^ecnV 9nnv&«mw«. 'Wwn. 

if, bat no pbiloaopby ooald aauieV ihe \u';t\cAE,'^ q' " — 
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which research discloses, and which "does not for a i 
admit of doubt," is that the whole of phenomena is connect 
" by a rigid chain of cause and effect admitting of n 
(Helmholtz). The boast so loudly heralded of the progress of^ 
scienceshrinks into a knowledge of infinitesimals arrived at through I 
a minute analysis. Principles elude research ; only the outer ' 
barriers in which nature is shrouded have been surmounted, ami 
these but partially i when the demand is made that the unknown 
should be interpreted by the known, at least a known shouli! 
have been presented which contained nothing of the unfathomable 
and unknown. In this spirit the hypothesis is presented that 
matter is all being and itself the Eternal ; this is the liillibility 
of the finite — a speculative dream which fades like the shadow in 
a zenith light. 

Learned ignorance is a grand invention, the iUep await schxli 
it rules and has ruled men in all ages of the world. How many 
are the books written in the wisdom of ignorance. The mite- 
riaJistic theory involves incongruities impossible to reconcile; 
who could conceive a thinking and moving amorphous mass of 
carbon or thinking and self-active gases? Are we to pause when 
physics are resolved by physics, and hold them to be results having 
no antecedent impulser ? In all phenomena, philosophically viewed, 
there are significancies which shatter the material problem ; the 
shadowings of the imponderable and eternal, whereby "the car- 
pentry and chemistry" of nature, are resolved into intelligence as 
the primordial factor. Scientific Materialism is the battle-ground 
of Theology and Science. If the Kosmos be the infinite perpe- 
tuation of a thought its basis must be sought in intelligence and 
not in matter, although the perceptive presentment be matlei. 
The mandate placed on man is to labour to disclose the unvarying 
laws through which nature is accomplished, till then " he dare i 
not rest satisfied, for ihcn only can his knowledge grapple victo- j' 
riously with time and space and the forces of the Universe" 
<HelmhoItz). 

The Darwinian theory, controversially perverted by the Matt 
rialistic leaders, has given a reasonable explanation of the orgi 
I nizations of life, and more, it has lent its aid to the emancipatidi 
of thought, whereby a juster conception of Deity in relation t 
Kosmic ideas has been attained. The theory must be content 
plated in its simplicity — the wondrous and too frequently absun 
hypotheses with which too zealous investigators have clothed ) 
must be disregarded. In the same way as Religion has \ 
crowded by grotesque hypotheses, so has the development th« 
been enlisted in aid of speculative incongruities. Whether t 



rampant aspect of material imaginings is due to the antagonism 
of thought excited by the hypothesis " that being has arisen out 
of not being" (Hegel), or whether from some spirit of hostility 
to Theological teachings, is not clear. On the death of Hegel 
there was a rebound which has thrilled through and tinctured 
German opinion. Schopenhauer took the lead, and insisted that 
all philosophy which had held men in sway from the then time to 
that of Kant was mere " university charlatanism." Heine, in 
" the lispings of the time," saw that materialism would take the 
{dace of a more wholesome train of reasoning. He wrote, " we 
have grown out of Deism, our latest philosophers have proclaimed 
thorough Atheism as the last word of German philosophy." ' 

' The Timet rfniewer of worka on Gurman malerialism mjs, tt in iiseleis to 
Hf to bide tb« anti-rellgioas ctaaritGlsr of mucli uf Ibia literatura ; but oa one can 
«S<iid to Hbut bis eyee la [bit Riaie cbBrncterisllc of Uermaa sjiecalallon. AtheUm 
ti written on many |iages of lliis mHtHrinlisMc lltenttnrH ; not h timorons Atbetxm 
wbicb ipeaki iii eioleriv langange, hut uiih wLiicb roaitis onl tn tlie open, dlnplajing 
' ttt nttntcmgSorm willirfironlery, iipiiaicing Itn mind lougbly anrt freely — un ** Albelam 
-.active, militflDl, angry, intolerunt, and fanatical. It addreaaea nol merelj iirofeawns 
' men of science ; itHpeakHlbe pa/wi orthecommon people." ToBQtbner, Hell- 
J, anil Max Sbultzfl Religion In any funn Is the Ba«l)le of tbebomnn mind. "God 
not create Ibe world," eaya Bucbner, " but tbe Tbei«l crritled God." Hellwald 
, I, " Tbe task of science is In destroy all idCBla> to niKidfi^iit Ibeir baUowneiu, to 
-vtiow that b«lie[ in God and rellgitin in ilecepllon, that Morality, Equality, Lore, 
Freedom, Rights of man are lies, and at the same time proves Ibe necewlty of oU 
'' I eiTois (or liQinan devolapmanl." Haenkel indulges in Hpeculatlona wbicb go 
low " that each cell in u living orgnnifm hm its aool." What, to put al once 
a leading question, is man ? Tbe reply of not a few aeema to be, a bucket of water 
■nda lew pinches of [AospboTUf. Wbat Is (bought? " TbougbV' xay Molescbott, 
'"i» novement of matter i" withuut ptaosphotiu nothouibt." " Geiil and Seek," 

IS Haeckel, " ate only higher and coniblned or differenllHliid powew of the samn 

fnoctlon wblcb wh Kpesk ot in (lie most general way ai Torre, and force is a p>neral 
fancHon of matter. We know no malter nol endowed wilb force, and, vice verad, 
■ «s know no farces which are not connected with multer." MatlHr is almoit 
deified. " Motion and matter," lays Eiicbnet, " are alike eternal." " All our life," 
Vogt aomewbere obiervea, " tbe life of all onanisms, the whole telloric and cosmic 
lUe, ii built on the principle that matter remains eternatly the same." " Mailer," 
■■yi Wlencir, " \» and always has twHn eternoL" No mercy is accorded to teleology 
in any form. How wai the world created ? " Purely through physical rind chemical 
forcM, witboat urgHQic snhstance, wiUiout a known Creator, nay, witboul a lending 
Ii)m, tba world exists " (Vogt). What Is Ibe purpow of tbe world ? " The laws 
I of natnre," according lo one answer, "are rude, inflexible powers, which know 
; floBilag of morality or pity." " Tbe search after a caase for the world," taya 
BBcbner, ■' l« like going up an endleis ladder." Richard Scburicbl — who, if hs 
' write* Ironically, is no coarse cnricuturist— will not allow men tbe satlKfuelion of 
Miming tbut Ibey are tbe subjecis ot fixed, necpuncy laws; thai is not quite 
'«oinKl> Nature does, indeed, conduct bei ojierationa acturding lo immutable, 
' ' xiUe, determlnnd laws ; but the collocation of Ibe forces of Nninre, lo use an 
__..t«»ion of Dr. Chalmers, their relation to eacb other is accidental. Necessity 
it, Uwrefore, only a ;<pueial case of chance. Man, tbe world, all Ibal therein li, is 
'bnt Iba prodaot of an accidentally exiiling iinlTenie — one of the bubbles on Ibe 
MUfaee of Ibe ocean of Being which will by-and-bye burst. " Robinet speaks of 
,pl>DlB ■• sedentary animals, and our relation to all that lives 1* emiAailzed byspoik* 




FcMcrtth, ooce the puptl of Neancter and 
adopccd Hc^boism, tunied his back on Tbeologj, a 
was landed in a prooounctd Materialism. He wrote, ^' 
DO sakty (salui) out of pttilooopfay," and ended br wriring, ' 
philosophr is no philasaphy." His ideas gained nanj imitating 
not a few of whom formulated their postalatcs on scientific baa 
Vogt held the soul was a mtsnomer for foncdoaal purposes, i 
dies with the organs. Buchner, that Foire and Iilatter were t 
Bible of German Materialism. Schuricht's fm^nal^a ," 
rialiit is Materialism ** naked and unashamed." Haeckd i 
each ccD has a soul, a theory so causticall)' adverted to hy Virchmi 
at Munich. Schopenhauer says, " No ooe who really pbilosofiliBeS 
can be religious ;" in answer it may be said, that no one iAq 
truly phOoMphises but must be religious. 

What is Rdigimi? If it be answered that Religion b the 
deep appreciation of a Divine energy working around and %' " 
ns, and which to man ts what the design and purpose that 
underlies Nature is to Nature, in such a retrospect Theology^ 
being but the science of an idea, can ha%-e no place, it has graim 
out of all proportion, and has an existence only throi^ 
customary acceptation and the absence of reasoning. When 
natural facts are canvassed. Mechanics and Chemistiy are founi^ 
and whatever be their character, they are the fruits of intelligence 
as manifested in design. Man Itkc Natuce is an incorporaiioi^— 
Matter and Intelligence — dual as pbcnomena. All technical 
adaptations, whether of art or of nature, are the result of intelli- 
gence ; the idea of the artist is embodied in his picture, can wc say 
otherwise than that the Factor of Nature is embodied in his work ? 
If with the finite and limited there is intelligent direction, c 
we deny this intelligent direction to the Infinite and litnttless?' 
In the finite there is an embodiment, what is this embodiment 
but the personification of thought } All phenomena are judged 
in their presentment as form, the symbol representing the thing ^ 

Ing of man u iipeaking ape." HaiCmiin " i* coniMteoUf andtbofooghly peuJBifb 
Tbe worid ilielf lUndi telf-condemnol. Tbe life of man li raoce mLoenble becaiu* 
BOD) inlelligFDl than that of tbe fai^bec munmaU ; Ibelia it wonr than that of Iba 
ojttBti aqd the beat eiulencs U that of nncoiuKtons matter.'* The Gomiaii ptnw 
of ■atetialimi ia thorooghlj gloom;, it has nooe of the boojuDcj' of FlctKk 
moletiallaBi dgfated npwitb hopeaof " bamoD perfeclibilit}." Schuricht, oltbongfa a 
■■teriiUil, ■•;■> " Materiallain iprinm from a coniiction bawd on an eneiiaoea 
that era; eObrl ia a Eailiue.aad (bat our |MHilian ia a comfotUeia une." Wbatwv 
kiiowoaljdiiniiiiabea onr illoaiani, and ■' wilb lfa« loat Ulnsian gots tbe ioat pleaMm." 
■•The dying Goethe eiclalmed, 'More light.' Nat so we. We perUti in thU 
•xcew of ligbt vbiob modern pbjiiical acience abeda on tbe baming qoeatioD of tb« 
day. Uore to be deaiied by oa would be that ts*iligbt in wbich Ifaoogbl uonot 
ttuiae, and in which Pbantaaycon find fit food. 'M>' blindnen give me back ■s*'* 
jBftenMa ofdaAoem and of Jo;.' " 
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hence forms and symbols are the representatives of the thought by 
whose energy they were conceived, with this distinction, that in 
the finite the work fells short of the conception, whilst in the 
Infinite it is always realized ; thus intelligence becomes personiAed 
in its feet, judged as an effect ; hence intelligence is a Creator j. 
further neither Philosophy nor Science will carry us. With 
cultured man, by the force of the religious sentiment the ideal 
is realized, and the creative intelligence, infinite in adaptation, 
becomes God. With uncultured man, superstitions taking th& 
place of the ideal, the dream of the unknown becomes a 
terror or a dread. The uncultured man personifies his superstition 
in the same manner as the cultured man personifies his ideal. 
When man goes beyond a simple conception of Deity it is 
3X1 outsweUing of finite perceptions to infinite proportions ; and 
when he invests the conceptions with attributes, whether of good 
or of evil, superstitions arise through trespassing on the regions of 
the unknown. The sense of Religion may be summed as re- 
verence and duty ; intelligently conceived, it humanizes the 
creature, and teaches the abrogation of the self, by which only 
those equities can be assured which are due to other men. Call the 
sentiment what we may, Religion, Morality, Philosophy, it is that 
rule of conduct first enunciated by the heathen Confucius, which \ 
teaches that men should do to other men the like of that he ex- j 
pects from them — in other words, " do unto others that which ' 
they should do unto you." Had the professors of creeds prac- 
ticed this golden rule of humanity, the world had never been. 
amazed by an unreasonable materiaJism. Theologies ate based . 
on a priori assumptions, and probably there is as much unreality in | 
the varied creedal hypotheses, as there is in that of the Materialist ' 
who presents matter as xS\e perfected all. What has been the ^n 
to man by national Theologies ? We piay draw the curtain over 
this dark page of historical recital, and say its object and end 
have been the enslavement of man for an idea. More evidences ' 
can be adduced in favour of the conception that Intelligence is 
a substantial reality, than can be adduced in proof that matter 
ptr se has any existence ; at its best, matter is but the symbol 
of an underlying principle. What is the gain in the denial of a 
Personified Intelligence .' Do we speak of a thought in a sense of 
a personification ? No I Yet there never was a thought con- 
ceived but which in some sense is personified either in some 
objective form or in the Ego which conceived it. To understand 
the Kosmos we can only conceive an embodied intelligence as 
its commencement, its object, and its end ; and " the living and 
visihlt garment of God" but as the expression of His thought. 




The Incandescent Mist. 



Galileo and Kepler ' were the precursors of Newwn, but he bjr' 
analysing the motions of the planets, came to the conclusion that 
every particle of ponderable matter attracts every other particle 
with a force varying inversely to the square of the distance, and 
promulgated his Uw of gravitation, whereby astronomers have been 
enabled to guage the firmaments of suns, and to recognize the 
operations of this law even in the movements of the double s: 
Galileo began with the study of terrestrial gravity ; Newton hesi- 
tatingly extended the theory to the moon, and it was not until a 
-degree had been carefufly measured by Picard that he announced 
his decision and boldly applied it to the planets.* A great step in 
the knowledge of physics was attained when it was found that 
rest or motion were indifferent, and that either continued 
■until other forces intervene, Kant and La Place independently 
-conceived that the space now occupied by our sun and his system 
was once filled by an incandescent mist, which by condensatio 
became the sun and his satellites. If in respect of our system 
such a state existed, that which wc conceive to be space was once 
occupied by a rotating fire mist. The law in its principle is the 
same, whether its energy be expended on a particle or t 
or on the astral system as a whole. Whether such a state ever ex- 
isted must be the merest conjecture. The assumption is that. 
suns are surrounded by incandescent vapours, ttaming hydrogen, 
nitrogen, &c. All this is said to be confirmed by the spectrum 
analysis.^ There is no doubt all is the result of a law universal 
in application. That a mist impregnated with heat, latent, and 
sometimes partially positive, is possible, but if a universal con- 

' Kr|)1(-r tauflbt thiit ■toin» attract aloms directtj sa to tbeir 'mujas inrarsdy iH 
the THtlo of th<> Kjuores of tbelr diatance. Hit Uw of planetarj motion wu thai 
tbe orbit of a [ilsDut is an ellipse, (be Kan belnj; one of ibe foci; and he innouncedt. 
(u a fondamentail princiiile, tbat eveij parliclx of matter will real until it it ditlaitad 
b; olbar pBrticles. Galileo heU (hat erery bodf will |iprae>ere in a state o( rut. M 
of nairarm motion In n ■lral|;bt line, until it in camprlled to chnn^ that itat^ ' 
cbangiug forcei. The lawn of molioa knowD as Newton's are — " firtU Aaj et 



wbicb alter* or tendi (o niter a body's slate of rest or of uniform motion ta ■ ■ImlctlL 
line. SecaniL A cbnng* of motion is in proportion to tbe inipreasing rorr«. and lallel' 
place in tbe direction of the straight line in «bich the force morei, UtM. Ton 

-every action there is always an equal and contraij' action." 

' Lagrange said Newlon wax fottunate In ba'ini; bad tbe lyalem of Ibn world fal 
lite problem, and bad no idea Ibal bis solution was final. 
* Tbe Kaaeral propositiona ol tha apcctiam analf li) an baicil on tbe tbeory of th* 

-erabulon of ligbt rays from inMndescenl bodies ; this is mainly due to Qie neholar 
incandescent bypotbesis am) tbe conception tbat bent as beat is directly emiltHl 
from the sun. Personal wnsation certainly favours Ibe idtM, but personal aenutJODa 
as to physical fact] are not always MirallHc definitloni. By wbat principle io sdOMt 

-can It be sbown tbat son heal sbonld iliiler in action Irom the laws goteralDg beet 
as ex|ilained by science. II the beat in the sun were such tbat its ndlaliaa coolA 
ibe felt at a distance of nioety.twg millions of miles, Ibe son itself would be Taporised' 
~'~ li the intonsitj of Its Incandescence, and wonM present no compact object lot 
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^ration ever existed whence was vitality ? whence intelligence f 
i^yide uhi supra.) We have heat In electrical and in magnetic 
affections, we also can ha.ve both without the manifestation of 
radiant heat. The evidences deduced from nature rather point 
to vitality than to incandescence as the origin of phenomena : — 

Helmholti says, " even now we discern in the distant region of the firma- 
ment nebulous patches of light, the light of ignited gases — hydrogen and 
nitrogen. Within Our system arc disCiacl traces of matter dispersed like 

Kinder, which moves by the law» of gravitation, and is partially retarded by 
rger bodies and incorporated with tliem. Attraction impels such bodies to 
approach each other and thus are condensed and incessantly become smaller. 
A motion of rotation originally slon became quicker, and by the action ot 
centrifugal force masses would be torn away and which would continue their 
courses, separated from the main mass, forming themselves into planets with 
latellites and rings, the principle matis being condensed into a sun. This 
nebulous chaos must have contained all the store of force which in a future 
period unfolded its wealth of action. The force which on earth exerts itself 
ax gravity acts in the heavenly spaces as gravitation " (Prop. Sci. Led.). 

Thus we have rings, and suns, and worids whirling in immen- 
sity, obedient to a taw which ties them all, rotation within 
rotation, suns and their trains sweeping around other suns, 
systems of suns rolling round other systems of suns in concentric 
orbits ; and if it be true that " the central mass condensed itself 
into a sun," to this all the others must be subservient. Aristotle 
said, " all that moves causes us to look for the cause of the motion 
we perceive, and it would be but ait endless derivation of causes 
were there not a primary unmoving power," 

From records and traditions, ancient nations long before the 
Greeks were a people, appear in many particulars to have attained 
an exact astronomical knowledge. Smyth says that many assumed, 
to be new astronomical discoveries were known to the ancients. 
Diodorus casually mentions that the Druids possessed a tube by 
means of which distant objects appeared to be drawn nearer, and 
the only instrumental evidence of the ancient world regarding. 

ririon. The law reRHrding beat is that the Kenaible efraelH of the radiation of heat 
dlminUb with the squnre of Its diBlnnce. If ami heat be rell<!Cted directly ns heat 
to the eurlh, why is llie menstruum through which It iHisiies intensely cold F This 
ii aba cuntrnry tu the prujiosition that added tempnretunu produce only an eqnalizii- 
Uon. All this is no denial that the ent^rgy of the inn prudncef the bent manifest on 
eartb ; but this energy is due to magnetic and electrieal properllea. As the know- 
ledge of mn^netlani and electricity advance they will probably produce hi great a 
change in Kosmic conceptiong a* an Hilvnnced geological knowledge did when it 
■wept away the caltulrophJsnis with which (be acience wa> infeiled. It is more 
probable that tbe eun baa o greater elmllHrily to the iitanels composing bis eyatemi 
than to the igneous pbnntam wbich now rulei the aclentlflc conception. Tbe lun 
rale* the whole of hia ayatein. If hy bent, what la the [lortion Urnoaa recaivea ? If 
by mngnetic lawa it is easy to underatand the hnrmanioug relalions. If Ibe apectnun 
proies any thing it prorea light to be a material snbitance, and that light la bat Ibo 
fO\ni propertie* of mbatancen composing It la a atate of the eilremeat teaoi^i 
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optics is the crystal found among the ruins of Nimroud. T 
Assyrian tiles^ (3(>QQ b.c.) have the record of a people, the Act 
dians who came from the East'' and taught astronomy and science 
Piazzi Smyth, in his mention of the Pyramid of Gizeh, says € 
the position and passages are arranged with an astronomical p 
cision which only could have arisen from an exact knowledge of 
the motions of stellar bodies, and must have been the fruits of long 
continued and repeated observations. The exactitude of positim 
was probably necessary to mark the recurrence of the religiou 
festivals at a time when the sun and the heavenly bodies w< 
considered to be the symbols and types of the divine enei^ a 
were objects ot adoration.' Diodorus Siculus speaks <if t 
Hypoboreans, who had discovered mountains in the moon lib 
those of the earth, to which Apollo went once every nineteci 
years (allegorizing the observation that the moon in every nineteei 
years completes and recommences her cycle of phases) . ApoHoniuf 
speaking of the Chaldeans, said they call comets travellers whtd 
penetrate far into the upper celestial spaces, the period of whoM 
return they were able to predict. In the earlv ages it is probaUl 
that many deified names concealed an astronomical meaning 
The myth of Brama is one of them. In every thousand dlvini 
ages (every one a day of Brama) fourteen Menus are invested 
with the sovereignty of the earth, and each Menu transmitted hil 
empire to his sons during seventy divine ages. The explanation' 
may be found in that the equinoxes go forward fourteen days itf 
each thousand years and that the days in the period make up 
seventy-one years. If the astronomical explanation be true, it 
points backwards to a period of time long anterior to that of any 
tradition. It is scarcely probable the myth could be so accurate 
unless it were founded on absolute knowledge, the eomplete cyclt 
for the precession of the equinoxes being 25)^7° years. 

The tropical year is obtained by taking from the sidereal ycarj 
by the precession of the equinoxes it being found that the sut 

< irthe DilBUBfld ind broken tablets or AsiijTia, mare tban 5000 year* oM, on bd 
copies of olbpn wbicb bud neatly [letlsbed, what iwriod U to be oisi^iM for Ot 
originals preaPired vllh care, but whicb had mauldered bj the crumbling t^ftecta ll 
iiBlDral decay 1 Tbeie peritbing records, vers Ibey originaLi, or wers Ihcjr coplH 
of UioBe of a remolet aiiliquity ? 

' I'be book of ZoranEtt-r, aald la be the oldest oF the nttronomlcal record*, tpeiU 
of n Hummer day oa being twice tbe lenglb of a wlnler day, which ahotei It wn tea 
piled In lot. 49°. 

* TliegreBtsphlnxalGiiehreprewntiHaiBiBfhiJorlbBsunonlhehotlzon.ifklwi^^ 
set ap by Tbotbtnes IV, who wiu devoinl lo the wonhlp of Ita ( the juii). AmrntuHi 
IV curried the worship of Ibe Diic lo iti extreme llmlta and pernecuted all ol'"'^^ 
forma of deities eicepl the purely aolnr gods. The dlac it conaldend to be the u 
JU Amou — Ra, (he crealivv uowei oi ttio DeVVj Mil Vto twiitor iind rul«r ol T" 
jBinb). 
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arrives seven minutes too soon, ant] thus, unless adjusted, would 
■create confusion in the periods of the festivals and the seasons. 
The first year merely meaning a succession of the seasons, Halli- 
burton suggests if the first year was sidereal, regulated by the 
Pleiades, the assumption would include great astronomical know- 
ledge, therefore the conclusion must be that the years and seasons 
had changed ages before the idea arose that the recurrence of the 
seasons was connected with the stars, and then most probably the 
Pleiades were selected and its changes observed and noted. The 
point of observation being once determined, the gradual precession 
of the seasons would have been remarked, and have led to the 
correction by observing the apparent position of the sun. It is to be 
remarked that the disposition of the passages in the great pyramid 
show a balancing of stellar and solar periods {Piazzi Smyth j j thus 
the pyramid stands the imperishable record of a knowledge of the 
past. 

In Hindustan and Egypt, the year was made to commence in 
November, but a collation of the calendzrs shows it must have 
been the 17th of March, and that corrections were made so as to 
keep the Pleiades rising at sunset on a named day of their year, which 
shows it was sidereal. In Egyptian records this can be traced to 
1335 B.C., in Indian records to 1306 B.C. The Siamese havetwo 
forms, the Sidereal year beginning in November, the Tropical in 
April.^ The four stars of the Chinese and the Persians, which 
were said to watch over all the rest, Flammarian says evidently 
refer to the equinoxes and solstices, but that now they have 
no such place in the sky. By turning the Zodiac 60° Aldebaran, 

> Ancient Byypt baJ 3B0 dnys foi tbe yenr reckoned lif monlb^i — wilb five dayi 
added. OF Uiis ibere iif2> 'ymbolic represenlution Ht Acaiitbo, near Mempblt. A 
peifntated veiuet wan mied eacb day by a prlesl, of whom tbere were 360, ttac 
chal^ of eacb being one day. Somelbing einiiliir wa» insUtuted at the tmnb of 
Orirli, roand wliicb ware placed RSO pilchera, one of wbich Bach dny vaa filled with 
milk. ThB tomb of Asjmandjaa at Thebra was autrounded by a circLet of gold, ii 
cubit broud, and 365 in clrcumrerence, on which wna Inscribed the riaing ind celling 
of Ihe stars and Rstioiogicni predictions. Tbe reckoning tbe year as 3(>o ditya woulil 
atiU tM more tban a quarter of a day short. 'I'bua (be first day of tbe year would pi 
gndoaliy through tbe seasons, and at the end of UtiO aolnr years tbera would ha 
compaled 1401 civil yeara, and the cycle would again commeuce. A more nccurata 
cycle was obtained 1^ multiplying HttI fay S3, making Ihe cycle 36,325 yenra. 

Tbe Babylonlaua dlilded Iba year into Utnar months, with an Intercalary month 
when IcD {aldd>aTint) was juat in advance of the Sun, when lie crosaed Ihe Ternnl 
eqalnox and was not parallel with the moon until two days after tbe eqainoi, 
soottiil mouths ol' a few days each were added to kepp the calendar correct. TIjc 
ancient Persians hail 3S5 daya; the extra hours, iic., wnre left uonoticnd for )W 
years, wh«n an inlarrolary montb wa^ added. Aft«r 1440 years, tbe inteccalury 
cycle, the (eries commaneed unaw. The Greeks gave 3S1 daja lor Ibu civil year ; 
at tbe end of eight ;eai» they added three Intercalary manlbs, of 89 day* each, 
tbe pbutri of Ihe moon being thus brought In comparUon wiUi llkc iataM«»^<:£ vWa 
«arth. Melon direorered a cycla o( nlneleen jeaia'. — ^— ""' ' — "■ — ^ 
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Antares, Regulus, and Fomalhaut, stars of the first magnitude 
5000 years B.C., would be found nearly in the right places. The 
Indians have also a tradition that there are two stars diametrically 
opposite which pass through the Zodiac in 144 years and 180 
years ; the sums multiplied with each other give nearly the period 
of the cycle of the precession of the equinoxes. 

Josephus claims great antiquity for astronomical knowledge. He 
says, ** God prolonged the days of the Patriarchs before the Deluge 
that they might perfect the sciences of Geometry and Astronomy 
which they had discovered," and which they could not have done 
had they not lived six hundred years, because it is only after a 
lapse of six hundred years that the great year is accomplished. 
Cassini says this is the most remarkable fact of ancient lore dis- 
covered, for if we take the lunar month to be 29 days 50 mins. 
36 sees., we find 219,146^ days, making 7421 lunar months, and 
this gives 600 solar years of 365 days 5 hours 36 minutes. 
Flammarian doubts the pertinency of Cassini's remark, and says 
had thcf number been 19 instead of 600 {vide note, p. 319), it 
would have shown long periods of observation ; 600 might apply 
to many cycles. 

The Zodiac^ appears to have been a most ancient institution. 

occarred the full moons return to the same dates: the year and lunations are 
nearly as t^ to 19 (433 b.c). Romulus made the Roman year ten months. Noma 
added two, thus it was only 355 days. Confusion in con^qaence ensuing, a sup- 
plementary month was instituted. The priests having charge of this complication 
neglected the duty, consulting their own convenience or the interests of their 
friends ; so summer fetes came to be held in autumn ; that of Ceres when wheat 
was In the blade; of Bacchus when raisins were unripe. Julius Caesar refonned 
this by adopting the solar year and intercalating a day every fourth year. The ciril 
year of the Julian calendar is 365,25, the Tropical year 385 and decimals, so it is short 
11 min. -^^. To remedy this the Gregorian form was invented, making 97 leap 
years in every four hundred years instead of the hundred of the Julian calendar. ^ 
this means the civil and tropical year nearly coincide ; to find it, if the number* 
without the ciphers are divisible by four it is leap year, 1900 would not be leap year, 
SOOOwould. In 1500, in Germany, the 1st of January began the year; in Praocf, 
in 1563; in England, 1751. Before this period Easter day began the year. Is 
1750, In £ngland the first day of the year was the 25th of March. 

^ The most ancient peoples of which history speaks had a knowledge of tha 

Zodiac, and in Eg}'pt it is frequently found depicted on the bottoms of the colfiDk 

The Zodiac of Dendorah (800 b.c.) has more signs than are now recogniaed. The 

early nations of Asia usually had 28 signs. The Chinese (1110 b.c.) called the 

Zodiac the yellow way, and divided it iato 28 parts or mansions, and named eacb 

sign from the brightest stars appearing in them. The apparent motion of the son 

they attributed to the stars in Taurus. The Chaldeans had only 18 signs, and caUed 

the Zodiac the ecliptic, or yoke of the sky. The Siamese 27, one of which wai 

called Abegitton, or the intercalary moon. The Arabs had also 88, taking as slgaa 

the horns and belly of the Ram. The Persians 28, afterwards reduced to 18 ; the 

signs were designated by letters, beginning with the Lamb and ending with the 

Fishes, They had abto a Zodiac for the Moon, and pictured both the Solar and 

Lunar Zodiacs on coIds. Eudemus oi RYiQ^«»^ wi% SAo^VteA of Ohio (456 b,c.)> 

Introduced a Zodiac of 18 signs, t\ie^cotv\oii\M\tk%^V\Ar««x^vV<^t^« 
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La Place says the names of the Zodiacal signs were not given by 
chance. The Bull as the sign of the vernal equinox would date 
from 2500 to 5000 years B.C. The balance marked the equality 
of the days and nights more than 15,000 years ago and matches 
ivith the climate and agriculture of Egypt. In a sepulchral 
chamber in Thebes (Egypt) a zodiac was found having the Bull's 
head as the commencing sign, and also in a pagoda in Elephanta 
{Salsette). The Egyptians deified the signs : The Ram — Jupiter 
Ammon,The Bull — Aphis, The Twins — Horusand Harpocrates, 
The Crab — Annubus, The Lion — Osiris, The Virgin — Isis, The 
Balance and Scorpion (Scorpion) — Typhon, The Archer — 
Hercules, Capricorn us — Mendez or Pan. Aquarius (the waterer) 
is found in many Egyptian tombs. The names of the months 
were those of the animals who accompanied Isis in the festivals. 
The dog being the symbol of Annubus was the commencement 
of the year (Flammarian). 

Lucian says it was from the divisions of the Zodiac that animal 
worship became so common in Egypt. Other writers attributed 
animal worship to the policy of one of the early kings, who 
appointed a creature to be worshipped as an emblem of unseen 
divinity by the denizens of each city, in order to prevent that 
unity among them which would have been subversive of 
his despotism. The consequence followed that the creature 
deemed a holy emblem in one city was an article of food in 
another ; by this institution superstitions were engrafted which 
bred animosities, and thus prevented the union of the citizens for 
political purposes — craftily making an idea of more importance 
than the substantial benefits which would have arisen from their 
association. The same idea in a different form is apparent among 
modern nations. None hate so deeply as the ignorant when en- 
slaved by an idea. Creeds answer the purposes of demarkation by 
the excitation of the basest and most abhorrent of all human pas- 
sions — Fanaticism;^ in the frenzy of its dictates, neither sex, blood- 
ties, nor moral distinctions are respected — the result, the enslave- 
ment and demoralization of peoples.^ 

Palaeontologists point to arrow-heads, clipped flints, &c., as evi- 

1 The union of devotion and chivalry proved more attractive than solitary 
fanaticism (hermits, monks, and ascetics). ** Enthusiasts who might have shrunk 
from the pilgrim's staff seized eagerly the sword and grasped at the dear privilege of 
being men of violence in this world and certain angels in the next'' (Crescent and 
the Cross), Warburton, in a note, says: '* Plenary indulgence was granted, not 
only to the Templars and Hospitallers, but to every Crusader; none ever required it 
more, or made a more liberal use of the immunity'' (17th ed. p. 244). 

< *• The Mohamedan faith is strictly Unitarian ; the Prophet is only prayed to af» 
an intercessor.'' Moslem once, Moslem ever is a proverb of the Gte«k%« Hk% 
very being is identified with his faith ; it is inleiNvoveu mVYk ft^erj ^cWqw^^WssaN^^ > 
Jtisibe source of all his pride, hope and comtotl. Xmo\\\^ \3L%,\siQ ^«wi\^^^wss. 
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<lences of the antiquity of man's residence on the earth. In the 
astronomical lore of the ancient world, so long a dead science among 
western nations^ is an evidence that prehistoric man was not the 
tinintellectual savaee he is so frequently depicted to have been. It 
is idle to suppose that only within 4Q00 or 6000 years man was 
the intelligent creature he is now found to be. If astral cycles 
of 25,000 years were matters of observation, it goes far to 
show not only that there have been cycles of civilizations but 
also cycles of science, and it may be that the scientific knowledge 
of this time was exceeded by the denizens of the buried continents 
over which oceans now flow, and that these astronomical dicta 
were preserved by traditions based on truths and perhaps are but 
relics of perished peoples. If the knowledge of the astronomical 
cycles which appears to have been possessed by ancient nations is 
more than guess, we have a period of knowledge, by many 
additions, exceeding that period which history assigns to man as 
possessing the power of intellectual abstractions. In this view it 
is possible Suleiman and the pre-Adamite kings with their atten- 
dant genii were traditional allegories of knowledge and power and, 
it may be, the dwellers on the earth had compassed a knowledge, 
thousands and thousands of years before the so-called historical 
era, and far exceeding that pourtrayed, or which science conceives. 
Greece is assumed to be the cradle of Science, but when Gizeh 
first bared her naked ^ides to the heavens the Greeks were hordes 
of savages, or at the best tribes spread over a few square miles with 
a fenced village as the capital. If the treasures disinterred at 
Mycenae (as plausibly suggested) were not relics of art pertaining 
to the people, nor the tombs those of Greek kings and Trojan 
heroes, but of predatory Scandinavian chieftains, it mars the 
evidence the discoverv was supposed to give of the artistic con- 
ceptions of ancient Greece. Around Greece were higher civi- 
lizations which abounded in a deeper knowledge. If traditions are 
to be relied on, Pythagoras learned both from the Gymnosophists 
and from the Egyptians. Thales and Plato both visited the columns 
of Hermes, and arc said to have returned enriched with mystic 
lore obtained from the priests in the Temples of Egypt. 
Wherever the Greek obtained his knowledge he preserved the 
record and bequeathed it as a legacy to the future ages. Thales 
i^ob, 548 B.C.) is said to have calculated eclipses, and Pythagoras 
{oli. 497 B.C.) had a great knowledge of solar physics, but the 
while there existed in surrounding nations a more subtle know- 

rvhfi^Um \n of onr life n thing apnrt ; ** with the Moslem it seems to be ever 
nr.i\iHliwi\,'* "He ileH\n«t»« \he Vto\\»»Vv\T\V, ^\\vim tie calls prayerless. He looks 
ditiwn on I III* Uomnn CulhoUc u\\0L\.V\ftO\<£«\v«i*\^^\^Vst^** Vl>r«%cet\\ Mui <A« CVoff, 
/{p. 51 iind (J4). 
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Jedge than that to which they had attained. In philosophy high 
and bright names belong both to the Greeks and the Romans, 
"but when all is said, probably they were but imitators and com- 
mentators, not the initiators of their particular sciences. 

It is said that astronomy,' from its nature, must remain in hypo- 
thesis ; yet whatever the hypothesis on which the system is based, 
it must be granted, that the consonance o( motion is due (o the 
universality of the governing law, and hence arises the assumption 
that the planetary and the whole astral system was once a con- 
lected mass with uniform motion % unless so, it were impossible 
that one law could subserve the whole design ; at least this explains 
■rhy in our system all the planets move in the same direction 
around the sun, and why all rotate in the same direction 
lund their axes, and why the plane of their orbits and those 
F their satellites coincide.^ Astronomy is divisible into three 
periods, the observations of apparent motions and the discovery 
f>i real motions, the laws of planetary revolutions and the causes 
F those laws. As knowledge advanced the genii of Kepler gave 
place to the vorticei of Descartes, which in turn yielded to the 
''alferce of Newton (gravitation). Newton said, "The assump- 
tion of action at a distance may be made to account for any- 
thing." It is the office of philosophy to inquire for ultimates, 
I however infinite in time they may be ; as by thinking of their 
: conclusions are arrived at. How frequently 

(fmbolii: mennlng of tbi- Tilanlc mylli U ihat tile for(r«of (he I'riivene 

1 tlw Ofdet of nature depend on lio nnicn of beonn and eHrlh (U. Miillor) 

!r eoiuldem tbnt " tbe tirniperature of tbn eUier tbraogb ithlch our planetary 

n raiigei u doe to culorinc radiation ficm all tbe bodies in the Univem," ix, 

bid Inct of best, u due lo a Irlclionorthe parUcle«, in oilier words, electrical 

" Tbe world of senKihle pbenonninH leliecls itwif into tbe depths of Ibe 

' ideas.'' SimllBritf In morement witb tbe Hjiectnim aid (ubjeuta mini 

niAn'a lntellig:ence. tlmnagrapbf in limiled lo Ibe conceplioDH o' ' 

ddIt belnic rennled to tbe teates. Tbe delermlimtian of itn ciura 

Iti of our orb, wbicb Pliny termed ^' a poinl in tlie i 

garable UniTerw." " Dy Uie vlbrslioTU of tbe pcndalum we are able to Ci 

t tbe equality of tbe leioperstiire of tbe esitb ban been nuiiabilned ; 

1 relocity o1 tbe earlb** rotation furolibine tbe msBiure of Iti mi 

ire." Tbe inalgbt ioto Ibe Ungth uf the Jay and ihr heat of l/>e gloht 

a knowled^ of the tbetmie conditioD of tbe eartb. Tbe lelocit)' ol tbe 

ID dvpcndi on bet tolume; IF cooled tbe axla oi rolntloa wonid be abortened, 

« of temperature would bo accompanied by incteaanl velocity of rotation 

led length of duf. Sines Ihe day* of Uippuicbua, mote Iban two 

id yrlus, tbe lengtb oftba day baa cerlntnly not dtminisbedbyr^ofu tecond ; 

' tberefole, that the ueaD of tbe temperature bB« not olletvii. 

le Ave principal pbenomens ol tbe aolnr tjitam are — Fint, tb* motinni of 

' ~ in the ntiM direction and nraily in tbe ntme plana ; mend, tbe 

Ibe uaie direction ax tbose of tbe planet* ; third, tbe motion* of tb« 

le bodies and aiao of tbe aun are in tlie mhim dVTvt,\\i»i sk \\iB \n 

m and in planes rarj lltlLe incUmd Va ««c^ «\^nt\ ' 

if Ibe orbili of lh« plan*ta and Ui« nkVEWiVoH,"" 
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assumptions, which at the first blush appear to be absurdities,, 
pave the way for the attainment of great truths. Who but by 
demonstiatton would have believed that the observation of two 
lines in the spectrum of light would have been the 
unfolding the constituents of the sun, the planets, the fixed stars^. 
comets, and nebular mists, or that an observation of the oscilla- 
tions of the chandeliers in a church would, through their swing 
have disclosed the principle by which the astral systems are held iq 
their places, or that the accidental contact of a magnetized spatuli 
with the limbs of a dead frog would have made known th<r 
metallic bases of the rocks, or a method by which intelligence 
could be conveyed from world's end to world's end in a feW' 
moments of time, or that sounds could be audibly interpreted aC: 
great distances. 

The incandescent mist theory' is accepted by Science 1 
eccBnlricHy uf tbp orbits of comHi. and tbeir Inclinatloas at tbc enmo tim 
entirulj indptormlnaU:." (Syilano du Mande.) 

La Plnce iusuin«fi (he pprmanent i eEulnrllf of tbv motiorw of Ibe aolnr ijstoi^! 
nnd ndduceii m Ita (act tbnt \be orbila or tbe pluoets are nenrly circular nnd netirif 
in tbe luoiB plane, And tbe motlona nil in tbs name dlrnclion, viz. truni nwt fr^ 
eut, and In orliita of amall cMenlrlcllj and slightly incllnod la encb ulti«r, tfa^,^ 
oeCDlsr Ineqiuilitiei |ieriodic«l and included In nnrron llmila ; an Ibey will onlr 
otcillate ibont a mean itet« and will never deviate from it, exrejit l)y a vet; uni 
quantity. Tbe ecliptic vill npver coincide witb the eqaator, and tbe vnriatinn in lb 
inclination cunaol exceed 3°. (Si/i, d» Monde.) 

The smallesl planele have tbe largest ecceatricities, and when new planets are dli 
covered which ture a greater eccentricity the mauei are alto Bmailer. If the tnl 
WW iniem. e.g. If the orbit of Jupiter vpre an eccentric as that of Meretiry,lb 
atnbility of tbe pUmetary ij'stom would disappear (^IVhemcll) La Place aayii — ■•!¥. 
OHghl U> believe . . . that a primitive cause hai> dirwited (he planetai; mationi.*^ 
Whewell eaya — " The lows of molloo alone will not produce tbe n^ularlly w' ' " 
we admb^ in tbe molionsof Ihe heovenly bodies." (B. T., p. laB.J 

* Saporlu, baaing an bypotbestson the apeculationa of Heer (on the luiumption d 
the incnndeicent bypolbeiiKj, jireaents s theory of tbe cooling of the euitb, eonl 
mencing at tbe Poles, bence mnking tbem the Brat inhabited spots on tbe » ~ 
(Buftbn'iibjpalbeiilii) — Commencing from Ihie period he assumes that tlie termini 
of the Azoic period coincides witb tbe cooling of the waters to tbe point «t w_. 
the coogaiatlon of albumen does not take place ; thai organic life appeared not In MB 
tact wilh tbeatmosptaere, bntin the water Itself; and be holds tbal at IbeNorlb I^ 
or neai It, there aniy life was prodactive, tbat is In latitude 50° or 110°, or beyond t1 
and in iilustnitlon,laitaDCes that tbe oldest and richest fossiliferous beds oceur in tbai 
lalltudes; tbnt the Silurian formation occurring in tbe north extends na t 
as a" north in Spain and America, but tbat the moat charDctvriiilic beds «._ ._ 
in Bohemia, England, Scandinavia, and tbe United Slatei ; [hut the LnuTftntlan n 
biive tbelr highest development in Canada; tbat thii Falaozoic rocks are n 
the great lai<n< of America, and appear in Boffin's Bay, Greenland and SjdtEb 
tbat it is Ibe same with the Upper Devonian and CarbonlFerous beds before tbe "c. 
formations, exlendlngaalfarnaitb at T9°i and citing D'Arcbiac, balds that tbeco 
beds are continuous norfbwnrd, and become exceptional aonlb of 35°, bence hecos-i 
dudes that climatic conditions were not everywhere faiomble foe the formalion o' 
cool (fepasllf. He asks when Ibe Polar regions were Inhabited by the lama apedai 
as Europe, whether they coulilluno^ieeiiei^oMAtotnadlUons which liirnpd tiiitli 
vnmnier into a day of mnny monlbs' ftui».\\Qi\, mA \to\fw\TAKi\ii ■A^tfaot a i/m-: 
portlonittt ength ? A tempecBlut»sooivQ»\j\iioB\n^wBmft«c.e™iiSi*ct™» ^-™ 
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Kosmic explanation by which Suns and Worlds grew into being. 
Gravitation as a correlative force is equal to Kosmic emergencies, 
in isolated force, but passively expressing weight or a pres- 
sure to the centre. If we conceive the Kosmic energy (o be 
vitality, the secret of organization would be found in an expan- 
sion from the centre ; and if, as is held, there be but one rigid law 
which (however diverse in action) rules all phenomena, it is no 
assumption to say that every particle of substance whose sum 
constitutes the Universe is vitally indued, and that the law which 
made the Kosmos a unity is universal, then the diversities we 
luiow as inorganic construction and animate organisms are but 
difierentiated sequences arising from principles and forces instituted 
ijuid marshalled by law. And when we seek the tie-bond of the 
astral system, in the force which links star with star, the mediatt 
se of their heat and light is the effect of the same law expressed 
magnetical and electrical action, which alone fulfil the 
required conditions, originating in the polar power of the pri- 
mordial substance. The consolidation and disbanding of substances 
is synchronous in act,^ repulsion (centrifugal), and attraction 
1 {centripetal) blend — a single action arising through an antagonism, 
beginning and ending in each other, and thus inducing rotary 
motion, a single principle in infinite adaptation, for when there 
exists the impulsive rush there also exists the elastic repulse. 
When expressing the unity of law we can say, with the author of 






pIiiDli niipenrii, liu snya, incotn|intib1e with tbe alternatlotu of a long day and a long 

t-mftlll,tl>iit equability, cvtn 111 blgb lalitu<leii,mfly be eltecleit by fogs, due to tbe nann 
'"lUtbern nceiinic currenu, sucU ns occur in tbe Ortmeygandin Baar Inland, 1.^° north, 
Fiid«[ing Ibuir mimnieri caol iind wintera mild — the fofti iiruveating terrestrial 
llnlion. la nid of hla b;i>otlie«l9, be Buggesti that during Ibe forinattDii oi coal 
. laun heat woa not distributed oier tbe globe rui It now 1>, because the gun had not 
Jtt\ltA at lit pnsent Htnte of conilenaation. In tbe Miocene, be Mya,lhpn! were in the 
Polar Mgion^H (irofuiiion of genera wblcb now nrerarHlj' found norlh ofilll", according 
■irith the tbeory of Am Gray, who twenty years ago gbowetl that the reiinaenta- 
Utb elwneiJta of the United Slates' Flora were prevloiialy denizen* of hl^ 
Bortllerii lalltodea, nnil were driien aoutb liy tbe glucisl cold. Tbiatletou Dyer hu 
fay |iotheal« of plant dlsttibution tbe rererae of Siiperta't, and bU uietbod in entirely 
' 'Dt. Sa|)oita, looking to the pnat, a9<iuines that tbe Flora were more lucaiixod. 
Bore aiwcialized, and tbua more haminnlzed with (be conditloDn to which tbe 
■utb In eurly periodij bu been Bucceadtely Hubjecled. Dj'er, on the other han^ 
looklrtK to the preaent, luakea it appear tbat the ■'lorn In affinity and Kpecialliatlon 
I in bnttnonj' with tbe condltiona to wbicb they must hnvu been NutiJBcted during 
lent Geologlchl time on eontlneolj and i<ilands, tbe conflmirallon of wblob being 
lob w are now found on our globe {Abridgsd Farewell jildrm. Sir J, Hosier, 
M. Roy. 800., 1878). 

I Should men In tbe pTogcesiea of tbelt re^enrchen dlicover that tbe pbenoinena 

w eluaed by them under Ibn heads of attraction and reputiien, alttaough appn- 

nittl; opposite, are really closely allied . . . tbry will not bnve di(r;overed a 

1, but n new resembbince (new to them) anionD; phenomBiw, und willodl^ 

itcj) fortJier in percelvlim Ihe »\m'p\c\Vi ** TS.BSsrti* V^jw"^^^ 
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the f^fnistf of Creation, " the tear which falls from childhood' 
check is glohular through tht efficacy of the same law of the muti 
attraction of partjcleit which made the sun and the planets round " 
(znded^p. 24), or with Tyndall," that the force which rounded 
tear had Its action on a planet." ' 

In mechanics, two balls in motion striking a third iit ret 
exactly at its opposite poles, no change of position would rcstil^ 
because of the equilibrium induced by the opposing forces, but " 
this central line were not exactly hit a spinning motion would 
occur, with a disposition (the force acting unequally) to fly off 
a tangent. Rotary motion becomes orbital through a contiitD 
indraught to the centre {viJir Le Sage's Theory of Gravitatititi 
p. 216). In illustration may be adduced air currents, whicK 

always flow towards a common centre. This motion is al: , 

in the whirlpools, in water running through a funnel, and in 
" dimples " or eddies in rivers, the motion being relatively swif 
at the centre and slower at every movement towards the circunu 
ference. 

To speculate on ultimates, in synthesis we have phenomenal' 
nature, in analysis the incandescent mist, in its genesis motioiw 
less, the velocities by which we are surrounded being but an' 
aggregation of the primal rotating impulse, orbital motion arisitig 
through the attenuation of the primordial substance, caused b] 
its continual rotation ; thus would arise a bulge at the equator nni 
a flattening at the poles. Thus ring after ring might fly off from 
the outer circumference which, when severed, would still 
around the parent mass, and by inequality of cohesion would 
break up, and through central action the severed pt>rtions wouH 
assume a spheroidal form and rush around the central mass with 
a rotary movement on its own axis. The disintegrated portions 
would be subjected to similar action, and would in tun 
■ To account for the conxtltiition of the Universe ire boar of elmnerilal n|>niiu%' 
Gloitiln^, collidlnga, oscillallona. anil "the r]>llimic pla; of Nature," lu IbPUgk ' 
nentlon wu "■ confusion wor*e conCoaniiod,'' nnil from wbeucu ncoUlf nt aloM 
produoad orderly arraiiftiiment. Wbnt can be ibe concejilion of uUlmal« pnrpoMti. 
irfai^n, Bi a acienllQc ei|i09ltiDn, vo read, " Tbat agea ago the eleaMtnlal coiuU- 
taenia of our rucka clathsii tii^tber and praduceii tlit luotioli af lieat, whlob *m 
tnkcn up by Uie ulber atid cnrrlod awny Ibrougb atallar npnce. Jl ■« lotl lo uifsr-ttir 
M far u we are conceritMl !" Is It not niora iitobable " that tlila cliiihliw of 0» 
olaiminlAl oonitllUBnla of Ibe rocks" was producod by 1b« interior action ofiin iillt> 
nate unit, wliicli not only oatiwd tlw rocks to bo, bul Ibrough whicb alw waa liisil- 
toted the muilen wbereby tbe colllalonii of tbesn (elemental coiistltoeota uoaafj 
Tbe unit nffocceWBSNaovafi'wiorUieolBib.bul Uiecnaturuftbeclwh. Warctt* 
lioat (vmM away and tatt for ever (In n mulerial percuptlon) |p wbnt wtmtd Um unlljr 
oFtlie linlveraa, where a inrLicle Ian ncceaalty to every other particle, coniiil? Tb* 
"motion of hiHt" is conceivable In pbunomenn as the action of a foKeibotlf 
it bo "foil lo us fur e»et" \t -NonW wike ,ftw> nqtMo^ of oreaUoo " '" 
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throw off rin^, and give rise to systems with rotary and orbital 
motions, and thus there would arise suns and their systems and 
astral systems. The original motion pervading all the separate 

isses, in all of them there would be the tendency to fly away 

a straight line, but which would be restrained by the pull of 
tiie parent mass. Although all motion is a continuation of the 
primal motion, there is what is called an antagonism of force, repul- 
non or extension, and attraction or gravitation, or a pressure to 
itbe centre, Xhus, strong in its central point rotary motion con- 
tinues i weaker in the extremes of the circumference of the original 

ass it becomes orbital motion. 

Comets are supposed to have no rotation on their axes ; their 
course, an elongated ellipse, is probably due to the extreme 
tenuity of the substance of which they are composed, gravitation 
being exerted as the merest cohesion. If Tail's electric theory 
be combined with that of Huggins, viz. " that the spectrum of a 
comet may be justly regarded as that of carbon," and with 
Keichenbach's magnetic postulate of light, and Tyndall's propo- 
Htion, that light is never apparent unless it has some material 
particle to reflect it, it is possible that in the comet we view the 
first process of the ICosmic condensation of heat permeated by its 
conditioned iacts, electricity and magnetism. In this view fiaming 
l^toiospheres may after all only be magnetic flames, bearing in 
their volume the properties of the substances from which they 
emanated, and light, instead of being an undulation of the ether, 
is matter in its extremest state of tenuity, the luminosity the effect 
of the polarization of the incalculable myriads of myriads of par- 
ticles which go to constitute a ray. If Reichenbach's theory of 
tiae magnetic luminosity of substances be true (and it seems to be 
supported by the spectrum analysis), then light itself is in the sub- 
Stance. This position granted, it would show that in the earliest 
historic ages man had not only attained to a knowledge of high 
Scientihc and Kosmic results, but also that he allegorized it in his 
creeds. The scientific correctness of the creative command 
(Gen. i- 3), " Let there be light " can be conceived. Light then 
became the presentment of objective forms, light consolidated as 
substance, presenting phenomena iridescent through an internal 
action. 

Tait's idea, if I read it aright, is that comets are accompanied 
by an electric repulsion, barely balanced by an electric attraction, 
drawn powerfully towards the sun in concentric, elliptical, oc 
parabolic curves, and only prevented from falling into the sub- 
stance of the sun by the elastic spring or the revulsions of their 
atmospheres, in other words, by poVu (tof&avc&,i>s& ys^t^c. -tsi- 
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negative, magnetic or electric facts. Through electrical action by 
the presentation of the poles, we sometimes have a manifestation 
of vivid heat, and when in combination with magnetism (electro- 
magnetism), a cone of flame is raised, of so intense a heat that in 
the arch diamonds are dissipated} In the aurora, an electrical or 
magnetical phenomenon, coloured flames and an intense white light 
are seen, but without any manifestation of heat {infra^ p. 351). 
The flaming prominences occasionally seen in the outer envelope 
of the sun, whatever their height, sometimes dispersed in a 
•moment, suggest that they are magnetic effects. This view 
receives support from the different appearances the corona of the 
sun presented in the eclipse of 1878 (observed in America), and 
that of 1868 (observed in India). If the sun be but substances in 
a state of incandescence, its appearance would be always the same. 
The differences in the appearance of the corona at these periods 
would be quite consistent with the theory of magnetic emanations,' 
4>ut not with an incandescent theory. In considering gravitation 
as a correlative force, many Kosmic difliculties are got rid of. If the 
scientific idea be true that there is no force independent of other 
forces, gravitation is a correlate force and may be transmuted into 
electricity, magnetism, or motion. Collectively (as has been 
argued) they are conditions of a general and universal principle 
{heat).^ Thus phenomena having their origin in heat {active or 

' Davy showed that a Leydeii jar could be charged with voltaic electricity. 
After describing (he battery with which he made the experiment und ibe forma- 
tion of an arch by the electrical i^rnition of pieces of charcoal, be says, *' When 
any substance was introduced into thii« arch, it instantly became iprnited ; platina 
melted in it as readily as wax in a common candle ; quartz, the sapphire, magnesia, 
lime, all entered into fusion ; Iragments of diamond and points of charcCHil and 
plumbago rapidly disappeared and seemed to evaporate in it, even when the connec- 
tion was made in a receiver exhausted by the air-pump ; but there was no evidence 
of their having previously undergone fusion" (vide note,/>. 18, T^ndaitt Notes m 
Elec. Phe.), The same effect is said to have been produced by Cosmo de Medici III 
by exposing a diamond beneath a Tschirhausen lens. In some form or other carbon 
■appears to be the base of all organized substances. Is it the unit of matter in its 
first objective form ? 

^ That the heat of the sun is magnetic appears to gain countenance from the 
•experiments of Naccari and Bellati on the phenomena produced by the passage of 
electricity on rarefied gases. It was shown in some cases that the i^cUon on the 
•galvanometer was due solely to the direct action of the magnet of the coil. And in 
4in experiment to determine the heating effects in the neighbourhood of the elec- 
trodes, it was found where the electrode was negative about eight times more heat 
was developed than when it was positive. It is also said that during the aurora 
borealis the intensity of the scintillation of the stars is remarkably increased. This 
would appear necessarily to result if the aurora be due to magnetic action, and that 
whether the aurora be a solar or telluric effect. 

' Prout, speaking of electricity and magnetism, says : " These energies, as we are 

acquainted with them, are probably merely accidental and peculiar modifications of 

the real energies, which in their elementary form may be something altogetiier 

different and quite unknown to us.** ^^ TYieloitce^ol ^\S\]i\\ATi>tii«rliia and attraction, 

appear to be associated, and reside \n e<ier} vckAiviv^xiA^ atom ^\ tm^Xks. \&. as^ 
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fttnt) are continually reverting to the primordial substance, 
'eat is universally present, latent or negative in the cold of 
lace, positive or active vi-hcn elicited by friction, and it may be 
lid through the motion of the molecules, although always present, 
leir motion is but a manifestation of heat. As all the planetary 
adies are magnetic there is a double action, attraction and repul- 
on, always at work. The sun as a magnet would be both posi- 
ve and negative, now attracting, now repelling, positive as 
igards his system, but he with his associated suns careering on 
icir way to complete their cycle, are probably all negative to that 
an, which controls the motions of the cycle. The rule, whatever 
be, which rules a planetary system rules also cycles of suns, con- 
Ituting but a part of a greater cycle, cycle following on cycle, 
ich sun of a cycle would be positive to its own particular system. 
It negative to the greater cycle, but all suns of cycles would be 
igative to the great positive centre around which all revolve. If 
ic ucbular hypothesis has any meaning, all suns, cycles of suns, and 
tral systems must be dependent on one common centre, the energy 
'all being but the interfused energy begotten by the great positive 
litre. Energy implies will,/.c. the transposition of will into force, 
us the energy of the universe is but a reflex of the great central 
iwcr, out of whose energy all being arose. The Kosmic ulti- 
ates have thus far been deduced on mechanical, or, it may be said, 
'a material method, but whether the great central nucleus is called 
od or a cause, we tall back on Aristotle's unmoved but primal 

lover ; call it the providence of the Universe, it is the vita! 

Dtelligence we kn()w as God. 
In this presentation we have no cupriciaus Gori, at the circum- 
rence of every wheel, the prime mover cannot escape us ; all 
en becomes the ultimate presentment of the primal fact con- 
tent in every impulse, the concentrated perfection of Mechanical 
id Chemical energy ; and so intimately connected is wheel with 

■tTenW." " The polnrizing forces, on the olber band, ate eiiclently disaoclaled. 
i reilde In dllTerent pncU of Ibu luiiiie niniw, liunce tbia raann cun in no inaUince bu 
UtbemiiUcBl point (or utom;, but must cangiat of nt leut Iwo rqunl jiiicta ; hence 
R, a« all maUer appears to posieaa polsrltj , matter miut rxiiC Iti Ibe ttatu of msiw 
BKtleenle, each of wblcb moleculm muat occupy actoal apace. Tbua tbe forcea 

gtBTilatlon and polarisation are qnite dIsLnct. Tbe luccu of )[ruvltalion are 
(nblr primordial and CD-Bilatent witb matter; wblle tbe forces of polarlzsllon 
« more of a derivative orrEaultanC GbarBeler.and tire cvidenlly aubonlinute to tboae 
giaiilation. Tbe queation naturally oriaea — Are Iliene difTerent forcva rttlaled to 
anolher? Do tbe foccea of palarizatlon oonalit of cavitation In a ilate of 
..ration, or do tbey result from Ibe motion of tbe moleculaa on tbeir axis? (0. T. 
AfSt 41). GroiB'a correlution of forcea (in tbe letiie of Iransmutation) anavenlhe 
Nlion. *' Tbe motion of tbe moleculea npon Iheir axcw '' could not occur wlUioul 

•cUon of bealiind if all tbe forces be but tbe reiullantcondltioni ti(ha4t.,s,i>is\- 
' ail oUi»t Soreet are coowquenCHa ot the ^iIdc\v\«, beu^. 
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wheel, that the machine presented for contemplation ii homiK If; 
gciieity and order. So precise is every movement and every con- [ 
sequent formation, that the mightiest combinations have n 
providence attending them than have the minutest particles. The I 
provtiUnct ditflayedii that grandeur af thought presented ai aVnivera; ( 
and in the infinite diversities, appropriations and condensatiou J 
of particles constituting the great -whok, is found the working 
of an Infinite intelligence ; and in this exposition there appears a 
be ample room for spiritual possibilities. Call all this speculadon d 
what you may, it is clear, whatever the prima] factor wbeieby tli 
primary motion was first instituted, this primary motion in tl 
infinite diversities or transmutations of conditional force 1 
keep the planets in their places in the solar system, and s 
in their places in the astral system, and each cycle as it revolvi 
within its cycle in its place ; for all stellar bodies are but links isfl 
chain, " interwoven in a web of mutual relations, subj«:Cetl I 
one pervading influence, extending from the centre to the furtT 
limits of the great system." ' 

Both Helmholtz and Mayer must have imagined the p 
bility of gravity ceasing on earth and being resolved into h 
They calculated the amount of heat which would be evolvi 
on a sudden stoppage of the motions of the earth, by which I 
would be resolved into an incandescence, and be precipttg 
into the sun. By the enunciation of this theory they 1 
have conceived that gravitation could exist, when gravity, 
cepting as elemental heat, had ceased to be. Pendulum e»-J 
periments show that the attraction of gravitation is del 
solely by the quantity and density of matter. 

The solar system consists of a Sun and the Planets (indue 
the asteroids, in number igi),^ and their Satellites ot I' 

> Comb) caloulaled the roUtion of ibe sulnr maara and arrived ot tfao c 
*'flwlTolBtion HXtcndHl in necyCHse to Ibe actual stderanl raroluUon oftl! 
and tbat the roLalion of (ili: primary piannla in like mannor ci>rre<|iai)de>d irith | 
orUtnl period of Itaeir secandarlsK.'' The Umory gains Jeplb wben it U lam ' 
nulUiile BtBTsl»vea"re>olatlotuiTy" motioB Hroand each other in dUipMs. 

> Tlw Aitrooomer Ro^al (Ciimlierlnnd), «|HWklng of tlm nebglar bji] 
BMMmlng its truUi, Daju: *'The coodRuation wDuid prndoce enanwi 
thwi accoDJit lor the liiHit of Uie Idlerlorof tbeeaitti." S|i«ctniic(i)iic bi 
B TaciBty of mgleriala in pinnetary oompoaitlons. Tile density of tlu 
liioH that of water, the sun noly one oF water. Wti&t the siin wn 
tell, " but it id a vtrry light creature indeed." As in the earlb, hli eonclnaian « 
*■ the hitch and prominent iwrtg of the land are made of somelhiDf; light, ami Ibe 
beoDy and dense iwrla are ttaoiie eavered by a cansidenfale (|iiontity of vater w'-''^ 
bars eunk deep Intu the central lti>a on wblch all things am resting ! " 

> Snirnr.u hen rrJeGted for the astanndstbe theory of an Bxploded vorid ; yet hM 
history o[ Uielu's coowl there is warranty tbr such a supposition. We have n ' 
Ibt dtarnlegrulion of a cmnel IJvp ilvi\nten:iB*ion o( n world, liut of Itaa 

AMlttr fd wliHib) Mikuwe tielU ut , ■ntnUa '•vie VtlTnw^1'iMln^^^sn>l»nf,«& 
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po). Aerolites, Nebular Mists, and Meteors. The Sun the 
ntre of energy by which their motions are controlled, im- 
tense and magnificent as he appears to be, filling our firmament 
I with an individual power, is yet but a particle of that immense 
amensity termed the Universe. So great is the distance from 
on to sun, that the Sun and his dependent train, if viewed from 
he nearest of the fixed stars, would appear but as a streak of 
Ight, a confused diffusion, a nebular mist. It is computed a 
my of light from the nearest of the fixed stars travelling with its 
Belted velocity would continue its course three years before the 
arrested by the earth. The diameter of the sun is 
151,380 miles, the volume 1,245,000 times that of the earth and 
^ao times that of all the planets, their satellites and all Kosmic 
rticles interspersed in his system. He moves through space 
ive miles in a second of time, and rotates on his axis in twenty- 
Sve days i his distance from the earth is computed to be 
^093,000 miles. A railway train travelling thirty miles an hour 
rould require nearly 347 years before it could complete its 
Oumey from the earth to the sun. Pythagoras, who really may 
« esteemed the father of western astronomy, supposed the sun 
» be distant from the earth 44,000 miles, Aristarchus, of Samos, 
afterwards Ptolemy, Copernicus, and Tycho Brahe, com- 
ped it at 4,800,000 miles. The most eminent astronomers 
have attempted the solution of the problem. ' The 
lereal cluster to which the sun belongs is surrounded by two 
^ _ >te, the nebulous milky way, the other com- 

Iced of stars of the eleventh and twelfth magnitudes, to which 
B term milky way is also given (W. Herschell). 

e (iBrllGli; w i( is in Ibe mnw), in tbe contemplntion of acience the fnle of (be 
[Olflcent Siriiu, or of tbe dolai xyslem, migbt be tbut at BIrIdV comet. 
K>laKt Touror tbe asteiolds vme HitcotatKil (iiJB) by Prof. Peters, Lf Hn mil Ion 
ni, Cllnlon, N.y., wbo (ippend^ tbedolen of tbeir dlacoi'eiy, and has kIvhr Ibem 
^"unrlnKnameii: No. IHS, Menippe, Jnne IS; ISU, FbUiiu, Sepleoiber 8 ; ISO, 
_ :, ScptembHt 22 ; 101, Kolga, Seplembet 30. 

* Tbe ilWiCD]^ In arriving at BBtrooonilcal piecifrfoa i» ibown in tbe Torloue 

' nqite nuts to deHoe tbe jdutancH of tbe ran from tbe eertb. KnplDr. after 

]yiag lycbo BTab^'a pnrallBx of Man, concloded tbat Ibe eon wu ut leut la^ 

-one of miles distant. Cauin I worked the celcalntionmoie eiactly, ondassumed 

Id not len U»n )«Jt,A0O,000 miles. Locoile at tbe Cb|hi and otbeis in Eiuope 

id tt to mi,O0O,OO0, By an observation of tbe Uansit of Veniu, 17UI, It nnl 

wd to n4,SOO,0U0. In I im olber ubHemtionx were made st varioiu alBlioni. 

a Encke mntle the diatunce 11^,374,000 milei. Hanier, from Ibe tables of tbe 

B, nnjtfaeaUDiBaSli'I^a.OOO; Le Verrier computed It to be 01,330,000, dot* 

BOUllg; to a dimiinition of tbe diameter jfg part. Stone (Greenwich) found an 

ir In Ihiioonipututlon wtilcb, aorrecled, made 91,730,000. Newcombe (America), 

e <MnB metbod Le Vorrier had piiram«l, /fove (be cnlcniallon tu 82,500,000. By 

Witlt'a rxperimeatii on the velDClty of ll^hl the distance became Sl.iaUJMti. 

I 91,200,000. N Bwcombe, b^ a CBlit'iU'toft oi. 'to yaa *'* 
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It was supposed by Sir Isaac Newton that the rotary and 
orbital motions of the heavenly bodies originated in the primary 
impulse received from the hand of the Creator as they were respec- 
tively launched into space. This theory predicates the mutual 
gravitation of bodies and the counterbalancing action of the 
centripetal and centrifugal forces ; but there were difficulties, ' 
the bodies were not only attracted by their primaries, but bj 
each other, in accordance with Kepler's laws, no two bodies can 
interact on each other without immediate contact, unless by the I 
intervention of some potent medium. A vacuum is not expressed I 
by Newton, but it is implied, or he would not have trembled for I 
the stability of his system, as if left to its own internal provi- -i 
sions there were threats of derangement^ and '* he felt impelled 
to call upon God to avert such a catastrophe, by supplying from 
without that which he did not suppose existed within the sjrstem." 
Calculations led to the conclusion that the irregularities and appa- 
rently incipient derangements would reach a maximum, and then 
there would be a gradual return to the condition of primaeval 
equilibrium, and a progressive tendency to react in the opposite 
direction, action and reaction succeeding each other, so it was con- 
ceived that ^^ the irregularities, like the oscillations of a mighty pen- 
dulum, would serve to mark the hours and moments of eternity." 
This conception of the laws of the internal arrangements and move- 
ments of the system, with the apparent mathematical evidences 
which have been arrayed in its support, must be regarded as a 
triumph of human genius. '' Yet even while overwhelmed with 
a sense of sublimity, one cannot suppress a feeling of sadness as 
is contemplated its cold and mechanical lifelessness. It is like 
a machine left, when wound up, to its own action, its maker with- 
drawing his personal care. Looking thus on the system of the 
heavens, it is. only by a painful stretch of inductive reasoning a 

of Marsi altered his opinion to 92,200,000. Stone is aapposed to have made the 
nearest nimroach to the true distance, 02,000,000 — for which he received the Society's 
medal. This distance was accepted as tiie true one, with a probable error of 
300,000 miles. The distance supposed is that stated in the text. Strange to say, 
the Astronomer lloyal of Scotland, by calculating the dimensional features of the 
great Pyramid (Egypt), finds for the distance 92,000,000 of miles, and asserts that 
many of our recent astronomical acquisitions were known to the ancients. Thesuat 
weight Gulllemin states to be, in tons, 2, 154, 100,580,000,000,000,000,000,000. Wbeo 
the questions of velocities and distances, &c., are expressed in sums of fignrea such 
as the mind cannot conceive, we may arrive at some conception of them by contrast!. 
Arago ingeniously suggests a mode by which the distances can be distinctively ullde^ 
stood. Suppose the earth to be a foot from the sun, and that this foot consists of 
02,000,000 miles, the distance of Uranus would represent nineteen such feet. Tbe 
nearest star is supposed to be 61 cygni, its distance from the sun woald be repie- 
•itnie^ by 139 geograpblca\ mWeu, 'wXAcXi x^^xxk,^^ \\\V^ ^<eftt ^Ives 67,277,760,000,000 
m\\e% as \}m distance. 
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1 can be obtained that there is a cause '* connected with 
I origin." 

■ The system as propounded is full of difficulties, for there are 
lany chances against the maintenance of this actual equilibrium 
I all the parts of the great whole ; if the oscillations did not 
nd their exact counterpoise, the divei^ence, if but of the frac- 
ion of the weight of a planet, even of a single pound, would 
e prt^ressively aggravated, and ruin would inevitably result. 
Siad the nebular theory been known to Newton, it is probable 
Its system would have been differently framed. Science has 
lEOved there is no vacuum in space. The retardation of comets 
I their orbits in the interplanetary spaces proves that there is 
I existing and retarding medium. 

Let us suppose an apple placed in a microscope of power 
afficient to expand its substance to the dimsnsions of the milky 
ray. Its particles would represent the orbs, planets, and other 
"" mic bodies, its pores the interplanetary spaces. The natural 
•der of vegetable circulation would bear some resemblance to 
le rotary and orbital motions, obeying laws by which the strati- 
ications and compartments of the apple are formed ; these would 
len appear as distinct systems, A Newtonian is mtroduccd, 
[e ^zes through the eye-piece, and thinks he has obtained a new 
' of the internal arrangement of the stellar systems. On 
g asked his opinion he would say, the principle applicable 
: is that of the stellar creations ; each orb received a mecha- 
ical impulse when launched by the hand of its Creator, each 
rb moves in a vacuum, and would have moved in a straight 
Be for ever, had it not been deflected from its course by an equal 
id perpetually operating force — gravitation. If one of these 
■olving bodies were arrested in its orbit and centrifugal force 
re thus destroyed, gravitation would draw it to the central sun, 
d this would so derange the equilibrium ^s to produce a catas- 
lOphe. The opinion given, the apple is shown. He then sees 
e internal arrangements are governed by the vital principle, its 
niperating power preserving the equilibrium, and keeping order 
x\[ its parts. There is in the universal law no distinction . 
reen the great and the small ; add vital recuperation to the . 
nonian theory and the f^-ars for an unstable equilibrium are i 
i^spclled. Each orb is but a centralized force, whose emanations i 
' more rare on their removal from their respective centres. ' 
s we have action and reaction ; beyond certain distances the ' 
terblending forces are harmonious, within the limits attraction 
^^.juld create crowding, reaction interposes and order is restored. 
tf^msing there were a displacement of \iie e^^^^vwwa ^&>kk. 
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would then be an inrush on the primary, increasing with the 
square of the distance (supposing no counterbalancing forces were 
developed on the approach), the intercrowding of atmospheres, 
and the vital action due to the proximity of two such bodies 
would be called into play, and a repulsion would ensue through 
the elasticity of the ether, as the rebound of a spring, and & ' 
equilibrium would be adjusted ; supposing the rebound did not 
take place, and the body was held in the position assumed without 
sharing the general motions of the system, it would fester and 
decompose through the heat of the primary, thusfidling back into 
its former nebulous state, it would be absorbed in its atmosphere, 
or would be repulsed, and reaggregating in its former position 
would be re-formed (vide Macrocosm and Microcosm). The prin- 
ciple upon which the Universe is constructed manifestly possesses 
a self-regulating power, the co-ordinated coherence of an aloMSt 
living organism, exempted from all external causes of death. 
^^ Let planets be crowded out of their orbits, if such were 
possible, and they, by their inherent law, would return again, or 
a new arrangement would be assumed. Let planets and whole 
systems be stricken out of existence, there would be an immediate 
supplying their place, a healing of the parts.'' 

Within less than 300 years the earth was considered as the 
centre of the planetary, if not of the astral system, rigid and im- 
movable, around which the sun and planets revolved. All this 
is changed ; the Sun, as regards his system, is its moveless 
centre, and all bodies comprehended in his system move as be 
moves, and rotate through the energy evolving from him. 

In 161 1 Galileo observed that there were spots on the disc of 
the sun ; Shribner had independently, and afterwards in associa- 
rion with Helvetius, observed them, and determined they were 
not of uniform brightness, and were surrounded by a fringe less 
bright in the centre. In the neighbourhood of the spots Helvetius 
discovered bright streaks and called them faculae. The term was 
adopted by W. Herschell, they are the celebrated willow leaves 
of Nasmyth, about the nature of which a few )rears back there 
was so much contention. They were likened to all manner of 
things — grains of rice, &c. &c., but are now considered to be 
inequalities of surface in the envelope of the sun. The peculi- 
arity of their appearance is considered due to a varying intensity 
of light. In 1769 Cassini announced the spots changed their 
position, they were supposed to be attached to the sun's surface or 
to be very near it. In 1769 Wilson observed the nucleus of a spot 
on a iower level than the photosphere.^ presenting the appearance 
of a vast cavernous opemnij •, \t. "p^fi^^^ -acccfia >iftfc X^qAl-'i ^ the 
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un and disappeared. It is now known these spots rotate with the 
tun. The movement is in a westerly direction across the sun's 
lisc in a period of about 25 days 7 hours 48 minutes. They vary 
ji number^ size, shape, and appearance, and are subject to peri- 
xlic changes from maxima to minima and the reverse. This 
period, as ascertained by observation, is about ii:}- years, and 
ippears to correspond with the changes of the heat of the earth, the 
rain fall, and magenetic periods.^ The spots are almost confined to 
two narrow zones on either side of the sun's equator, extending 
from the 8° to the 35°. 

Wm. Herschell says, " The sun is the fountain of light which 
illuminates the world and the cause of the heat which maintains 
the productive power of nature, making the earth a fitting habita- 
tion for man ; and that the stars composing the Universe are 
similar bodies, their innate light being so intense as to reach the 
eye from the furthest regions of space." He supposed a fiery 
liquid surrounded the sun ; smoke of volcanoes or scum floating 
in an ocean of fluid matter, and that by its ebb and flow the high 
parts of the sun were occasionally uncovered and appeared as dark 
spots. In 1779 he examined a large spot, seemingly divided into 
two parts, the largest exceeded 3 1,000 miles, together 50,000 miles. 
After repeated observations, he remarks ( 1792), " the black spots 
are the opaque ground or body of the sun, and the luminous 
part is the atmosphere, which being interrupted or broken gives 
a transient view of the sun itself.*' He considered the sun's 
atmosphere to be not less than 1843, ^^^ more than 2765 miles 
in depth, and that the sun had a luminous envelope consist- 
ing of luminous clouds floating in a transparent atmosphere, 
beneath which is another layer of opaque clouds protecting the 
solid and unilluminated nucleus, the openings in which expose 
the body of the sun as a dark spot. When the aperture is uni- 

1 The Teiy ncme of assomption appears to be reached when the son spots are 
IHOiionoced to ioflaence commercial crises. Tbis hypothesis is presented by a cor- 
respondent to Nature (vol. xix, p. 97). The conception is ingenious ; he argaes that 
when the son spots are in the maxima the grain (wheat and barley) is plomp and fall, 
when in the mtmma smaller. Oats are oppositely affected. The writer concludes^ 
** It is in this direction I look for the cause of commercial depression. • . . 
Other causes may have some effect . . . peace, war, trade unionism, bank ma- 
nagement* &c, ; but the influence of the sun is too far reaching and too powerful to 
be checked thereby. Man, by studying the workings of its influence and power Upon 
iiis daily life, may learn how to guard against much of the distress which periodically 
occurs.'' That the magnetic action of the sun is the proximate cause of the fruition 
•of the earth there is no doubt, and that meteorological effects are due to magnetic 
infloenoes ; at the same time it must be conceded tbat the improvidence of man and 
fatuity of social impositions has more to do with human distress than the maxima or 
minima of sun spots. We have the science in the philosophical allegory of the plump 
nnd weD-favoured kine being devoured by the lean kine, tind thA {^«»% «a<^'QssS^'^% 
le the lean eon of corn. 
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fbrmly large the spot will be uniformly dark, but if the outer 
aperture is greater the spot will be surrounded by a dusky border, 
if the upper layer alone is perforated, a dusky spot witnout any 
dark central portion will make its appearance. J. Herschell found 
the spots occurred in zones, and inferred that they were caused 
by a fluid circulation induced bv rotary motion, and assimilated 
them to movements occasioned by hurricanes and tornadoes 
in the regions of the solar cyclones attributing their oblite* 
ration to the same cause. Schwabe, unwearied in observation, 
concluded that a certain periodicity marked the recurrence of the 
spots ; that there was a progression from minima to maxima and 
the reverse, steady, but not uniform, and that this period is about 
ten years. Wolff (Zurich) assigned the period as ii'ii years, or 
the ninth part of a century. This theory was controverted, but 
is now proved to be nearly right. Schwabe also recognised an 
association of the spots with the magnetic disturbances on the earth. 
Lamont (Munich) first, then Sabine, Wolff, and Gautier, observed 
these magnetic disturbances. Wolff assigned for them the sanae 
period as for the spots. Carrington, observing the sun, was sur- 
prised by a bright light, as of a sudden conflagration, also seen by 
Hodgson. Balfour Stuart, taking note of the time, found the mag* 
netic implements at Kew indicated that a magnetic storm was 
then raging, which was accompanied by a display of Auroras at 
Rome, in the West Indies, America, and Australia, showing that 
an association exists between disturbances of the solar photosphere 
and terrestrial magnetism. 

De la Rue, Balfour Stuart, and Lowey, who made their obser- 
vations together, agree — First^ the umbra of a spot is nearer the 
sun's centre than to the penumbra. Second^ solar faculae, and 
probably the whole photosphere, consist of solid or liquid bodies, 
of greater or less magnitude, either slowly sinking or suspended 
in equilibrium in a gaseous medium. 7/r/W, a spot including 
both umbra and penumbra is a phenomenon which takes place 
beneath the sun's photosphere (Dawes saw a facula extended 
beyond the sun's outer limb). They also think Venus exerts a 
special influence on the spots and importantly affects the sun's 
photosphere. Dawes discovered that within the umbra (formerly 
nucleus) there is a darker region. The umbra is perforated within 
its centre by a perfectly dark hole, the true nucleus. The dis- 
sipation of the umbra Secchi compared to the dissipation of 
cumulus clouds in the heat of summer. Within the spots he dis- 
covered coloured matter, such as that from whence the prominences 
spring. Lockyer has also recognised the appearance of luminous 
JTiatter. Schwabe had nouctd \2cdou^ ivrx.% qI x^^ \\v\5ckR ^5^ts^ as 
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abodid QxjoeiA and Schmidt. Dawes detected in some spots a rotarjr 
motion, as though they were the scene of a tremendous tornado. In 
1843 Schwabe measured a spot 74,816 miles in length. In 1858, in 
an eclipse, the moon passed over one 107,816 miles in breadth; in 
the same vear another was observed 143,500 miles in breadth. 
The celenty with which they sometimes disappear is almost in- 
credible. Wollaston saw one burst into pieces ^^ like a mass of ice 
dashed on a frozen pond.^' Biela also says they sometimes dis-. 
appear in a moment. W. Herschell was observing a spot ; he 
turned away his eyes for a moment and it had vanished.^ Vas- 
senius, in the solar eclipse of 1733, observed several red clouds 
floating^ as he supposed, in the sun's atmosphere. In 1806 
Ferrier observed some faint traces, as did Van Swinden in 1820. 
In 1842 the red prominences were seen. Biela and others saw a 
border of rose-coloured light. Halley (1715) observed the moon's 
Hmb appeared to be tinged with a dusky, yet strong light, and sup- 
posed the appearance indicated mountains in the sun; Arago showed 
dut for mountains there was too great an inclination from the per- 
pendicular; Faye considered them optical illusions; the 1851 
edipse proved the appearances were solar appendages. Dawes' de- 
fcripdon is a red prominence of vivid brightness and of deep tint, 
with several smaller ones. In 1 860 Goldsmidt was present ^ at the 
formation of a prominence," /. e. the process by which it became 
mible on the decreasing light ; he described that he saw as a 
chandelier, which on the reappearance of the sun seemed to be 
in the centre of the moon. Secchi's and De la Rue's photographs 
proved they were prominences, that they were many in number, 
and appertained to the sun. His globe appeared to be encircled 
with flames, some of which were 80,000 miles high. 

The eclipse of 1 868, observed in India, led to important results. 
At Guntoor, Tennant procured six photographs. Lieut* Herschell 
applying the spectroscope obtained three vivid lines, red (hydrogen), 
orange (sodium), and blue (hydrogen). It was supposed the dis- 
covery of these lines would become the means of solving the whole 
mystery. Janscn saw six lines. He writes : '' Immediately before 
totality two magnificent prominences were apparent, the splendour 
of one of which it is difficult to describe.'' The thought struck 
him that the lines might be obtained when the sun was not 
eclipsed ; the next day confirmed his idea, he saw the lines. Her- 

* The famtion of Ute hydrogen lines in Uie fpectnun if held to be doe \» 
4if(fteoeef of temperature; ott^r lines also indicate violent action. The moKt 
^t»akin% of all are lines due 1o aqoeotu vapour, correttponding to tboae of our atmo* 
■yh i ' ii e» Seecbi deifcribe« tbem as water lines. Aiago concluded tbe solar pbotoapbere 
iMist be gakeoufl frinn tbe absence of polarization at tbe edges of tbe saci's disc 
nu Henebell questions. 

7.7. 
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schell's lines had given the idea, and Lockyer, bv means of a new 
apparatus, saw them and sent his account to the French Astro- 
nomical Society, and whilst it was being read Jansen's description, 
despatched from India, arrived. In 1806, Huggins examined i in 
Corona which had suddenly blazed out ; it gave hydrogen lines. 
Other stars had given lines of glowing hydrogen. The accepted 
view is that the sun's envelope is the glowing vapour of 
hydrogen. Lockyer has named it the chromosphere (Proctor says 
the word should be ^ chromatospherey* ; beneath are the photo- 
sphere, the penumbra, the umbra, and the dark spot or nucleus. 

In 1869 Zollner observing the sun, saw what appeared to be 
electrical discharges rapidly succeeding each other. His hypo- 
thesis is, ^^ that small intensely incandescent bodies moving near 
the surface of the sun emit rajrs of all degrees of refrangibiUty.'^ 
Oilman's observation of exceedingly bright red points in the heart 
of the prominences confirms Zollner ; ^^ he had been regarding 
the action of solar eruptive forces casting forth glowing masses of 
hydrogen gas.'' Respighi spectroscopically observed all parts 
of the solar ^^ compass;" he considers ^^the prominences are 
strictly phenomena of eruption." One prominence he noticed 
attained an elevation of 160,000 miles; it seemed to bend 
back and fall into the sun like the jets of a fountain, and 
assumed a variety of shapes ; gradually the whole sank, some- 
times forming isolated clouds before reaching the surface, the 
whole presentation having very much the appearance of the 
Geysers in eruption. Mayer ol^erved the eclipse of 1 859 from a 
mountain in Virginia, 5330 feet in elevation, and says, to the un- 
aided eye was presented '' a vision beyond description : '' " in the 
centre the black disc of the moon was surrounded by an areola of 
soft white light through which shot, as from the moon, straight 
massive silvery rays, seemingly distinct and separate," the whole 
spectacle ^^ showing as upon a back ground of diffused rose-coloured 
light.'' Oilman's coloured spectrum gives four radiations connected 
by lesser ones, the prominences are apparent, the whole merging 
in a violet or mauve coloured light. Farrel says of the corona, it 
was a silvery grey crown of light as if the product of countless fine 
jets of steam, which were phosphorescent, issuing from behind a 
dark globe. Newcombe says it appeared as a jagged outline ex- 
tending into four sharp points, the form being that of a trapezoid. 
There is but little doubt that the corona is a solar appendage, most 
probably magnetic emanations, aurora streams from the sun ; for 
the light of the zodiacal gleam gives the same spectrum, and 
closely resembles that of tV\e sW^ coi:oua. Proctor seems to con- 
sider the corona and 2io4\aca\ \\^v. ^^^^xm. "a^ ^^-ax %\RiV^>^iscQf 
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I immense extent," i.t. they are identical {Sun, p. 577). If all 
[ the planetary bodies are magnets and give oft' magnetic emana- 
V tions, it follows that each planet shines by reflected and by mag- 
I netic light. If Jupiter and Saturn be suns, the theory must extend 
I to Uranus and Neptune ; then the outer planets are more closely 
I assimilated with the sun and would constitute a quintuple system. 
' The aqueous lines found in Jupiter's spectrum are no bar to the 
theory, for the same lines are ascribed to the atmosphere of the 
sun {vide note, p. 337). 

The theory is that the sun has an atmosphere about 800 miles- 
l.in height, above which is the photosphere of molten matter sur- 
I rounded by the chromosphere of incandescent and glowing materials, 
■ The elder Herschell and Arago inferred the probability that the 
van was peopled. J, Herschell went beyond his father, he regarded 
■' the true inhabitants of the sun not simply as capable of bearing 
an intense heat and light, but as themselves emitting the chief part 
L of the light and heat which we receive from the sun." An idea 
similar to that of Figuier, without the theory of the metempsy- 
chosis. 

The igneous volcanic action which projected glowing cones and 
Kets of light has given rise to another, called the bubble theory ; 
^Touiig, of Dartmouth College, Hanover, U.S., is its parent. 
Proctor says, " The sun according to this view is a gigantic bubble, 
irhose walls are gradually thickening, and its diameter diminish- 
te determined by its loss of heat. It diiFers, however, 
lary bubbles in the fact that its skin is constantly per- 
forated by blasts and jets from within." We are further told, 
* the vapours of the sun's globe consist in the main, we know, of 
Metallic elements, and these condense into clouds composed of 
jiinute globules {or, perhaps vesicles of fluid metal), "the rain 
irrfaich falls from them consisting simply of molten metals," as 
f this tremendous rain descends,^ the drops "would coalesce until 
Untinuous sheets would be formed — and the sheets would unite 
jpd form a sort of bottomless ocean resting on the compressed 
rapours beneath, pierced by ascending jets and numerous bubbles," 
TOCtor says, " In fact, .... we shall find reason for con- 
idering Professor Young's theory as affording a very satisfactory 
jxplanation of observed appearances" {Proctor's Sun). Novel 
irriters are condemned for their sensationalisms. How is the 
jjove description to be classed ? 

The work of the Herschells was gauging the stars' depths- 
Ejbservations on the remoter stars seem to indicate no change ot 
by analogies it is assumed that there are velocities 
exceeding any known to us. S^QwVy t^tte tQ\^.c^\i.'i\Q'^'«■a^ 
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arrived at that the stars are distributed into sjrstems. W. Herscheil 
first supposed the sun to be a star in the milky way, but eventuany 
he concluded it was an insular star in the plane of the milky way. 
After measuring all the changes and relative positions of the stan, 
the planetary bodies, aberrations of light, &c., he found there 
was a residual annual motion of the fixed stars ; the computatkm 
included the translation of the solar system and the actual 
movements of the stars. By a comparison of ancient star cata- 
logues, he concluded that in one quarter of the firmament the 
stars were drawing together, and in the opposite they were reced- 
ing, and he conjectured the sun and all his retinue were moving in 
some grand path towards a point in the constellation of Heicmes. 
In the hands of Argelander, Struve, Peters, and Maedler, this 
theory of solar motion assumed a more definite form. They re- 
examined the star catalogues with the view of ascertauiiiig 
whether there was any district in the heavens where the apparent 
motion of the stars was such as would infer a central r^^ : 
such they found in the star Alcyone in the Pleiades. Around this 
star the sun and the whole system of suns to which he beloi^ 
are supposed to be revolving. Eighteen millions of years are 
required to accomplish a single revolution. 

W. Herscheil modified his idea of the distances of the stars 
through observing the motions of multiple stars. His conclusion 
was, each stellar system is shaped like a flat disc. He found the 
milky way, to the naked eye hazy streaks of light studded with bright 
points, to be an extensive stratum of stars. Eventually it was 
forced on his mind that each point of light was a blazing 
sun moving in its own orbit, and sharing the motion of others. 
In 1786, when he began his researches, the observed nebulae were 
150, in sixteen years he described 2500, his son added 2208 to 
the list. Of the nebulae now known -^^ have been discovered by 
the Herschells ; most of them have been resolved ; the others 
appear to defy scientific appliances ; they are described as straggling 
clusters condensed in central positions, and of all shapes, the spiral, 
the ring, the dumb-bell nebula, the crab, the key, the flight of wild 
ducks, streamers, and wisps of cloudy light. He recognised in them 
galaxies, systems of suns, star systems on star systems, universes 
within universes. Such are the distances of the stellar spaces 
that the swift comet which occasionally notifies to us its presence 
has come from profound depths requiring millions of years to 
traverse. Our system, the world of our science, if viewed from 
the nearest of these suns, would appear but as an iridescent streak 
of light. Contrasting milky way with milky way, we fail to realise 
fAe distance separating them. ^-^ \^ \x. v^^x^ ^q.%^^^ \a ^\%\.\s^^\sh 



The Planets and Satellites. 341 



between (he parts of an indefinitely extended whole, the nebula 
wc inhabit may be said to be one which has fewer marks of pro- 
found antiquity than the rest." 

In i8lt Hersche!! writes, a scattering of stars may be admitted 
in certain calculations, but when millcyways are examined the 
tui^wscd scattering must be given up and nebulse may be con- 
rared as clusters of stars "disguised by their extreme distance." 
Many do not cunsist of clusters of stars, but of some self-lumi- 
Bous mass of extreme tenuity ; some of which he conceived lay 
within our galaxy. The Magellanic clouds correspond to the 
joilky way in an irregular and medium brightness, but the access 
t» tfaem " on all sides is through a desert. '' 

The planets in the order of their distance from the sun are 
Vulcan, Mercury, Venus, Earth, Mars. The Earth has one 
^oon, Mars two (late discoveries).' Between Mars and Jupiter 
diere is a gap filled with small planetary bodies. Asteroids, most 
of which have been discovered within the last half century. The 
outer planets are Jupiter, Saturn, Uranus, Neptune. Watson 
supposes there is a planet beyond Neptune, of which he is ia 
.•carch [vide note i, p. 58). All the oulcr planets have moons. 
rjupiter four, Saturn eight, Uranus four only known, Neptune only 
me. The moon is said to be a dead orb, and has no atmosphere i^ 

' Swirt, in bis Hneer nt scli^nce, in speuklng of (he Bstronomlcat dlicorarli** of tlie 

LsputuiB,'' »aT» Ibej banj illscoTered thnt Man boi two maam ur " aulellitea, 

'hfob molvp about Man, wbereor tbe innanniMt ii distant rrom tbH contrH uf Ibe 

fUnvA eiHclIf tbree o{ his ilimnetHn, and tbe ontermo?!, fire ; Ui« former 

In lh« splice of ten boura, und the Utler In i\^, so thnt tbe siiuares of (tie 

lonl limei die very nenilf In tb<t some ^iroporllon witb tbe cubes u[ tbeLr 

oefrom the centra of Mnrs, which evldenll]' shows tbeiu lobe governed by Uie 

law of ^tiUitlon thul fnfluenoiu the olber bunvenly bodies" ItiuHitttr') 

._j/», 11. 281. Dr. T'oylorVfrf.)- 

A carre«|iundi!nt to the nnet, ciliiiit From VoUnire's MieraiMgui BitlMr» 
"iijw, cutis it u bit "of uniiilutitlonal iiropbcay.'" Thuj' coasied Ibe |ilaaet 
iBiB, . . . (hny Fiivr two mooni which ntlend Ibnt pUiiHl, but wbiob baw> 
Caped tbe Dbiervntioii of our iialronomata; wbiUt plilloaoithar!' who nHWon ^ 
MOgt "y Mnrs, who Is so fnr from tbe Sun, vuulil nut b« sullsfleil with kss than 
Fo tnoonit. liolb Swift iind Vullnlre may havp ccli«d un the idee of Kejiler. who 
IMdwd that Mnn bnd n moon ; tbis wiu uftet tbe diseotery of sums of tlioiB of 
■tani. Swift goes beyond tbia, nnd dvfines tbe liites and duUmcei of tbe moon>» 
bid) DMrly Hccurd with those dcrivrd from obKHVatioii. 

* Tolver Pmslon {Naliar, v, ID, p. 3), mya tbere Is physical evidence of tbo 
bJMUM uf u'l atinasiihun! on tbn Moon; but, ncr.nrdltig lo tbe Nubulnt llypotheai*, 
' IhB Hoon at some tlmn must btivH hid an nUnoipheru. lla sug^sta that m oocard- 
,waM*ilUi tbe kinetic gnseoiiB tliuory. Ih* iilmoajihBre of tbe Moon biu giitdiuliy 
'flliHHiimnii : Hs, from the theory "it would lullow noceMnrlly tbiit mulonulDif 
lltaMcd tn the lop stmlum ol any atmosphere, end which ncquice Ibesu onoimiMiii 
' (Indetmnlnebie) velociltes, can someilnieii ovnrcoma arevily und be prujectvd into 
' jpamao at not lu return ; ns it it a known feci that only k Anite TBtocitif iAt«v^AtA 
to effiwt Ibis result.'' Why the mmt conv i\uence \tus ou\ \.«(wm& ^n>^ ''^'^ 
pban of tbe Riirtb, hv iiUrlbulea to tbo g<o«\i« B^"<tt^ "A \^^»""*' <" 
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the astronomicaldictum being, "Ihetimeofher revolution round the 
Earth is also the time of her rotation on her axis." If the 
has a rotation on her axis, how is it that the figures depicted tm hti 
face are always in the same position, whether the Mtx 
at her full or whether in her phases ? There are many interestii]| 
statistics regarding the moon which reluctantly I am silent upon 
Thomson and Tait founded on Moon statistics and a tidal wan 
theory, their hypothesis of the degradation of Energy, but whitf^ 
(as 1 conceive) Huxley, in the Geological Anniversary Addresi^ 
i86g {Geological Reform, L. S,, p. 228), has ably demolished 
If there were any principle in the hypothesis its application wouli 
be universal, not alone the Earth, but the whole Universe v 
in Geological eras, become dead and lifeless. If, as Science prova 
Suns have been in existence millions of years, they could <ml| 
exist {to ipcak mtchanically) by the energy of vital recupcratioiv 
And it may be said, if there were the potsibilily of such a eoHafi/f 
the whole science of astronomy is founded on a baseless hypothesis. 

The outer planets from observation are supposed to be iW\ 
if it be true that Jugiter is a sun, it would follow that die 
planets beyond him are also suns, and would probably, in fCosmic 
relations, present a quintuple system. Jupiter is the largest a 
the orbs revolving around the sun, and whose motion is con 
trolled by the magnetic energy of the sun. His diameter is to 
times that of the Earth, his volume 1280 times, his mass only 
300 times. He rotates on his axis in ten hours (9 h. 55 1 
26 sec.) ; his equatorial velocity 7-^ miles in a second of time, and 
his period of evolution about twelve years ( 1 1 y. 10 m. 14 d. 19 h.), 
His moons revolve around him at varied periods. By observadona 
made on the belts of Jupiter a theory has arisen that he is a si 
and that on his surface there rage cyclones of so stupendous a cha^ 
racier, that if they occurred on the earth every building would lift 
prostrate ; the solid oaks would be as wisps in the scatterinf 
of the storm, and not a ship would survive in the rushing surge 
of the ocean. A velocity of 150 miles an hour on our planet 
in its range, would efface all traces of life. Ordinarily the tclc^ 
scopic Jupiter appears in a state of calm, the pictures dra 
have been those of gloom and desolation, and also of a peaceful and 

" ptMHlblf (rnr nufifal wp cnn lell) part of thti EbtUi'h atmaa|ibere liu thiu _ 
pMred." ir llie Moon ititaleB on bar aila (iirilew tbe roUttion bi- iiicon(<eli 
•low), tb« pull from Ibe centre wouU prewnt sucb a contlagenc)'. If Ihere ' 
lotattun on boc axli, u aimpie pbjiicnl exgwrlmtiDt would iKuiiblr HccotiDt I 

abiKiiceof innlmoiipWe, e.g. a »BB«el 111 led with wntor (apail) nwlVlly 

tbe bead anJ nut n dro|i uf tbe water would be iiilll, but if a gliding movement Om 
orbital movement), or n lery alitw to\M\an ^ tevnWiite, e*err drop of tbe WMir 
WDoM b(> abed. Tbe wnter woaWiB\ii';»tmVVti6W.«im'Rii.\ ' — - - - 

' ■ Idgenioua, butcontntas wo tnnn-j B^ivAxoiiftm 
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«weet serenity. In i860 a reft in his belt was observed, which 
astronomers assert indicated the progress of a hurricane. In 
1870 the creamy zone of Jupiter assumed an orange tint, with 
an outline frayed and torn like the edges of storm clouds, and 
this appearance changed night after night. Lassel was struck by 
the vividness of the colours of the belt.^ The equatorial zone 
was a brown orange, the three neighbouring dark zones purple, and 
one of the intermediate light belts a light stone-green. Sccchi, 
in 1872, found the equatorial band, rose colour, strewn with a 
number of yellow clouds ; above and behind the band were 
Strongly marked and narrow lines, resembling stretched threads, 
the blue and yellow being in strong contrast with the red. Proctor 
says on a priori grounds the sun's influence would but little affect 
the condition of the atmosphere of the planet, and therefore the 
:e of energy must be in itself, " If the belts were sun raised 
could they night after night reappear with the same general fea- 
tures } " " If the appearances are to be attributed to the sun the 
whole matter is unintelligible, but perfectly intelligible if the source 
of the changes be in the orb itself. If streams of vapour are 
poured upwards to vast heights, they would be carried into regions 
where the movements due to rotatioji would be greater, and 
would be caught by the swiftly moving upper air, thus heat alone 
can account for the enormous masses of the clouds of Jupiter 
being sustained at their heights by a surface intensely heated and 
■ivould account for the ruddy aspect of the belts." Bond says that 
he shines more brightly than if he reflected all the light streaming 
on it. Zollner that he shines three times as brightly as a globe 
of equal size would shine if similarly placed, but constituted tike 
Mars, and four times as brightly as such a globe would shine if 
constituted like our moon ; Nasmyth had both Venus and Mercury 
in the field of his glass, Venus shone with twice the brightness 
■of Mercury looking like ashield of bright silver, whilst the disc of 
Mercury looked more like lead or zinc ; he suggests the difFerence 
must be owing *' to some very special and peculiar condition of his 
(Mercury's) surface or envelope, by which the fervid light of the 
sun's rays is quenched or absorbed before they arc reflected from 
his surfece." If the incandescent theory were true, but for some 

On tht! nif^bt (bn fourth natellite pu^ed. IdEuel obnerveil tt on iU llri<t iHintage, 
It oould acarcety be distrngulBh^J From tbe edge, but as It mlvsnceJ it grew darker and 
4atker, and wbuii one fourtb of the way flcrodj It bEcanie very dark. If not black. 
'Seccblmyii, '■ I obietved Uie tbird aatallile and ita Khndav,Ibe intellltB n|i|iMreii;almMt 
black wben in tbe middle of tbe plaaut's disc, nnd smaller tban tha ahndow ; on 
approaching tbe edge it diaappeHred and f ben re-appeared ai n blight apul.*' TtieH 
obMinallona seem tu infer that Ibe disc 1b smaller Uian II vus euppoHod to be, and 
that Inilead of tbe imall density aasigned to It <,l ( that a( the mnUi\ Ua <imci.^ 
>, or exceeds tiiat of (be Earth. 
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protection, Mercurv from his comparative nearness to the Sun 
would be burnt up/ and Vulcan and other inner Mercurial orbs 
would be little more than floating gases. If the magnetic theory 
were recognised, instead of incandescence there would be the bright 
splendour of the magnetic rays, and the colour printed on the spec- 
trum would be that of the substance from which they emanated, 
thereby satisfying the molecular hypothesis without the inter- 
position of flaming nitrogen or hydrogen, or the rain of molten 
metal, the consequence of Young's bubble hypothesis. 

The magnitude of the stellar spaces may be conceived when 
the Earth's orbit of 578,053,662 of miles is but a speck in com- 
parison with that which separates the sun from the nearest of the 
fixed stars \ earth's change of place counts for but little in the 
tremendous interval^ wherein the sun and his attendant spheres 
ire but as a luminous mote. Sirius has a thousand million 
times the bulk of the earth, with a proportionate velocity, and jti 
the earth is careering on its way 18*2 miles in a second. Besides 
the places of the suns and their worlds, stellar space is interlaced 
by the paths of comets and meteors rushing in their orbits from 
sixty to eighty miles in the beat of a pendulum. In meteoric 
systems are evidences of ^' bodies more massive than suns, and 
opaque as planets.'^ All stellar bodies have several motions, 
which, whilst independently pursued, are yet in relation to the 
motions of other bodies ; otherwise there would be inextricable 
confusion ; as it is, each retains its own motion, while it takes on 
that of its primary ; thus the spiral motion is the resulting efiect 

Comets are of importance in all Kosmic hypotheses, the more 
so since Huggins has shown they consist of carbon in extremest 
attenuation \ through the study of them probably will be found the 
initiatory process of the condensation of matter from a primordial 
ultimate, through the correlate forces as concentrated in heat, or 
by the action of heat on itself, as one or other condition is in the 
ascendant {vide p. 326).^ 

The opinions of the ancients regarding comets were vague, as 

1 8peakinf( of beat, Prout says : '* Varioui opinions have been entertained on the 
•ubjtiCt, some considering tbe cause of beat (caloric) to be an existent and material 
fluid, tbougb of sucb extreme tenuity and imponderability as to escape our observa- 
tion and to become manifest to us only by its effects upon our sensations and upon 
•li tiitf ponderable forms of matter ; others consider that it is not material, but 
tt property or principle of motion, which by exciting a certain species of vibratioiv 
among tbe particles of bodies, causes tbe sensations and effects of heat. Such are tbe 
most usual opinions, and the probability is that they are neither of them literally 
correct, but that heat, and we may add light, are substances, the molecules of whicL 
•re influenced by polarizing forces precisely similar in all respects to those which 
Influence common matter ; that is to say, that the molecules of heat and light obey 
Xitr« gimllnr in all respecti to tboie vrh\c\i %<aH«itv ihe molecules of all ponderable 
bodieg " (B. T., p. 40). 



i 



Opinions on Comets. 345. 



intil lately were those of modern astronomers. Mctrodorus 
thought they were but reflections from the sun. DemocrituSj 
congregated vapours. Aristotle, a collection of vapours which 
had become dry and inflamed. Strabo, a splendid star, enveloped 
in a cloud, Heraclitus, of Pontus, a cloud which gave out much 
light. Epigenes, some floating terrestrial matter, which had 
caught fire and was agitated by the wind. Boetius, coloured air. 
Anaxagoras, sparks of elemental fire. Xenophanes, a r 
spreading out of the clouds which had caught fire, Des 
the debris of vortices which had been destroyed, the fragments ot 
irhich ivcre coming towards us. Newton, that they were partly 
composed of solid matter, the gaseous matter alone being affected 
by the sun's heat. La Place, wandering nebulje, a confused mass 
of elements. Voltz accounts for the variation of volume by sup- 
posing the Sun's atmosphere exerts a great power of compression, 
which is most effective in his neighbourhood. Tait assimilates 
them to swarms of stones, or meteors which are partly illuminated 
"ly the sun, and also give out light of their own through numerous 
ind violent collisions, especially when near the sun, where they 
witrm most densely. Garden held " it was a globe situated in 
iie heavens, and rendered visible by the illumination of the sun, 
Jie rays passing through it forming the appearance of a beard and a 
ail i" " in other words, the tails were mere optical appearances," 
koche considered that in their passage round the sun they were dis- 
tirbed, as they also were by the action of the planetary masses. In 
'ic changes comets exhibit, the action of the sun is clearly distin- 
uishable, as in the neighbourhood of its perihelion they are deve- 
oped on the grandest scale. Tyndatl supposes they are actinic 
clouds, decomposed by solar light, the actinic powertending to effect 
precipitation, and the calorific power tending to effect evaporation ; 
whilst the former prevails there results a cometary cloud, when 
the latter cometary vapour. Guillcmin does not agree with 
this hypothesis, as it only explains the visibility of extremely 
□ uated vapour. Kepler says the sun strikes the spherical 
s of the comet with direct rays, which penetrate its substance 
to form that trace of light, the tail, the rarefied particles of which 
ire driven away and dissipated. Hook said this arose from repul- 
lion, but did not explain how ; his idea was accepted by Gregory, 
£oscovich, Pingre, Delambre, and LaJand. Kepler's solution was 
Adopted by Euler, Faye, and La Place, who says, "the tails of 
comets appear to be composed of most volatile molecules 
"le heat of the sun raises from the surface, and by thi 
" bis rays banishes to an infinite distance." Olbers 
iximit/ of the comet to the sun causes a iCTAo^TawA. < 
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tricity in both bodies, hence arises '^ a repulsive action of the sun 
and another of the comet upon the nebulosity which surrounds it 
By the first theory he accounts for the tails, by the second for the 
numerous sectors, plumes, and envelopes observed in Donad^s 
comet." J. Herschell says it is not improbable that the sun is 
charged with positive electricity, and as the substance of die 
comets vaporises the electricities arise, the nucleus becoming 
negative, the tail positive. Liais {PEspace Celeste) favours electric 
repulsion, the multiple tails and various shapes according with 
the hypothesis. BesseFs theory is not very different, he com- 
pares the axis of a comet to a magnet, one of whose poles is 
attracted by the sun the other repelled. He considered the sun's 
ordinary attraction does not explain the vibratory action which 
seems to indicate polar force, as if '^ both the cone of light and 
the body from which it issues were subject to a rotary, or rather 
vibratory motion in the plane of the orbit.*' 

Roche called his theory that ^^ of cometary tides ; '' he says the 
electrical ^^ force would not be proportioned to die mass,'' but 
^' would act with different velocities in different matters," and 
would explain the multiple tails. He assimilates a comet '^ to an 
entirely fluid mass, sensibly homogeneous, but having no move- 
ment of rotation ; '' at a distance the mass is spheroidal, on nearing 
the sun it becomes ellipsoidal, and lengthens in accordance wid 
the density of the fluid of which its atmosphere is formed. 

Huggins made observations (spectral analysis) on Brorsen's 
comet, and obtained lines which could not be identified with those 
of any known gas. He afterwards directed his observations to Win- 
necke's (1868) comet, and at first thought the difference he found 
was due to his improved appliances. He and Millar, who made 
the observation with him, agreed the bands coincided with the 
bands of olefiant gas, and that the lines were due to incandescent 
carbon (carbon can be volatilized by the lens and the electro-mag- \ 
netic flame). At the time of the observation the distance from 
the sun was too great to suppose that the volatilization was 
directly due to the heat of the sun. If so we must £dl back 
on electro-magnetic properties. 

Like everything else regarding comets, the mass and density 
are subjects of controversy. Newton said, '' A globe of air of 
ordinary densitv at the earth's surface (sea level), and of its 
diameter, if reduced to the density due to the altitude above the 
surface of one radius of the earth, would occupy a space exceed- 
ing in radius the orbit of Saturn." The tenuity of the cometary 
mass and the repulsive power of its particles appear to be conditions 
^of which science is not cog[vvT.2LTvt« 'ft^Javatx. ^a:^ ^^ ^>akRktas\ce of 
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, comet is of no greater density than that of the atmosphere 
livided by forty-five thousand billions ; by this calculation Encke's 
:omet would not weigh more than 1 200 tons. Faye says it must 
liave had considerable density, as it appeared as a star of the fourth 
Dagnitude. Herschell (J.) speaks of a comet's tail as a mass of 
I few ounces. Roche, relying on micrometic observations, cal- 
:ulated DonaCi's comet at 26.S billions of tons, and Encke's at 
4ie thousandth part of the mass of the earth. Guillemin thinks 
Jiis mode of computation the safest. Humboldt says, perhaps in 
10 case does the mass of a comet equal TifW^l* P^rt that of the 
arth. Of all planetary masses, although their mean density 
I the slightest, comets occupy the greatest area ; in some in- 
itances the tail (or cone of reflected light) equals in length the 
listance of the earth from the sun. The heat to which a comet 
i subjected at its perihelion is calculated to be twenty-six times 
ytater than is required to melt agate or rock crystal. 

A comet has a nucleus, coma,' and tail, sometimes several. 
iVhether the nucleus is solid has been much debated ; but it 
ippears agreed that its outline is not well defined, and seems to 
pcr^e into the coma, not by abrupt, but by rapid gradations of 
ight. In Herschell's great telescope two comets only showed a 
:iuied disc, those of 1 807 and 1 8 1 1 . He supposed their diameters 
be respectively 583 and 428 miles. The tails generally appear 
elongations of the coma. That of 1874 had six tails spread 
rut like afan. That of 1807 two, both turned towards the sun ; 
l8z7 two, one of which was almost directly turned towards 
ic sun. Some comets have been of surpassing brilliancy, equal- 
ing that of the sun, and seen in daylight. That of 1500 was 
ibscrvcd for ten days and nights. That in 1577 is recorded by 
Tycho Brahe. That of 1743 (Chauveau) was brighter than 
litius, and visible in the presence of the sun, and also those of 
402, 1523, 1577, 1744, and 1843. 
When first seen they appear as whitish clouds, the side towards 
he sun appearing brighter; the light for a short distance seems 
D turn towards the sun, and then streams out in an opposite 
Srection. The brilliancy of the head is supposed to be produced 

E' a diminution of the nebulosity surrounding the nucleus and 
e condensation of its atmosphere- They have been observed of a 
nddy hue, of a leaden whiteness, with a reddish coloured nucleus, 
ad a nebulosity of bluish green, of a golden-yellow light, of pale 
'hite and of glistening flame, various forms are assumed by 
hem, some have several nuclei. 
Humboldt and Arago observed in Halley's coitvet (^i8'ij'j'\ ttsas. 
IC nys were of different colours on ivSttew tu^Vi. ^^^*«^*s^ 
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vary as to their periods, some are of short, others of long in- ^ 
tervals. The period of that of 1680 is calculated to have been 
88^000 years. That of iSii, 3065. Some visit our system 
and never return. Tliat of 1264 reappeared in 1556, but never 
returned. Liaises comet made several appearances at vaiyiD^ 
intervals, the perturbations of its course were supposed to be occa- 
sioned by Jupiter, its visits have ceased. It is not supposed that all 
the comets visiting us belong to the solar system ; whether they 
form eroups, or systems, or whether their original orbits are con^ 
verted into closed orbits by planetary influences, or what the true 
facts are concerning them is not determined. The periodical 
returns are calculated by the geometric curves. 

Encke conceived the interplanetary spaces to be filled ^ with a 
medium of sufficient density to oppose to the movements of plane- 
tary bodies, ... a resistance capable of producing in the 
course of time modifications in their orbits." The long ellipse 
of a comet is continually ^^ retracting,'^ and at length becomes 
spheroidal, and '^ thus might revolve around another body ; but it is 
doubtful if it would ever be precipitated into it.'' Tlie comet of 
1680 when in perihelion was only \ of the sun's diameter from 
his surface, the elasticity of the ether and polarizing effects 
thrusting it away. I^iais believed that all cometic phenomena 
were due to the elasticity of the ether. Schiaparelli connects the 
August and November meteors with them, and particulariy 
instances Tempel's and Biela's comets. 

Faye, reviewing all the cometary theories, concludes, ^ there is 
an actual repulsive force in the sun's rays," and that ^ the action 
is proportioned to the surface of the body acted on and not to its 
mass." He assumes ^^ its intensity decreases inversely as to the 
square of the distance, and that its velocity of propagation is that 
of a ray of light." In conclusion, he says ** the figure of a comet 
and the more extended portions of the tail are purely the results of 
the mechanical action of the two forces, the Newtonian attraction 
and repulsion of heat ;" Crookes' experiments on light af^iear to 
have relation to this subject. If the mass (a heavy metallic mass) 
is colder than the ball, it repels, if hotter it attracts it ; the reverse 
occurs when the ball is In vacuo, Reichenbach's theory of 
odyllic emanations may elucidate the fact that the action is 
proportioned to the surface. The emanations appearing on the 
surfaces of magnets and other substances ^^ are purely magnetic or 
auroral phenomena." 

People in the present age have been alarmed by the idea of the 
earth's contact with a comet^ Whiston said the comet of f 680 

* In early ageB when ibey apvesTed Uie^ ^CTOt«^sa^«&«»YiQf^5BoiMcitotiof difi- 
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Halley's) "4000 years before" ha<I caused the Deluge, and that 
fentually it will set fire to the world, Maupertuis (1742) wrote. 
Some comets passing neur the earth might so alter its movements 
ause it to become a comet 'eternally frozen and roasted in 
les.' " He supposed a comet might sweep away the moon, 
en as an alternative suggests it might be compelled to rotate 
^und the earth and aftbrd the light of a second moon. Pingre, 
uoting him, says, "Who knows but in former times wc thus 

:ained our moon ? the more probable as being based on a tra- 
ition of the Accadians, who believed themselves, Lucian and Ovid 

^, to be more ancient than the moon," Dc Sejour disproved 

; hypothesis of Maupertuis. 

It is calculated that if Biela's comet did not come in contact 
'ith the earth it must have grazed its surface; it is not doubted 
t in 1861 the earth passed through the comet's tail. It is also 
T>bable those of 1819 and 1823 mixed with the earth's atmo- 
The question of a comet's contact with the earth, 
,has been said, presents an easy problem ; Hind, Valz, Lowey, 

id Le Verrier say the calculations are most complicated ; Arago 
ilculated the odds of a collision, and pronounced it to be 
Bl,OOO,O00 to I, and of a contact with the entire nebulosity the 
Ids would be ten-fold greater. La Place said, " Comets pass 
■ith such inconceivable velocity that the effects of their atlrac- 
on need occasion no alarm ■" but he appears to have considered 
lat some such collision had taken place, the evidence being the 
plies on the mountains. (Fossil remains owing to the elevation of 
' bottoms,) Laland says if a comet approached within 4000 
ules of the earth it would raise the sea 2000 fathoms above its 

dtnary level. 

That comets sever we know, as Biela's. There are traditions 

Bunilar events, Ephoras, according to Seneca, had the record of 

itiMuid mlaeclea. Til at of H^U (Hallej's) was considered (o be tli^ butbiogi^r of 
i nrngieajice o[ God, llie ilidpenser of tbe most dreuillul uf tils relTibutioiu, vat, 
iHleDce, and riimiiii;. By tbe order of tlie Pop oil tbe belts in Europu were rung 
KWB it B«8f , an>! tbe falUiful were commanded to add encb day anoUier piayei 
lMp>r'< Co/ffiicI). DruiHir wiya ; " So Inrnimidoua •KOa ibci iipparition tbut It WBi 
Ctiilirj for tbe Pope bimsulf to inlerfere. Hh exorcised and expelled It from tbe 
toil It ilunk nway into tbe abysses or space, tertar-atrlckea at liie maledictions 
CalixtuB HI, and did not VBnture back for 75 yaara." " On tbis occiuion it was 
eloml tliat a vicUiry over tbe comet bad been voucbsufed to Ibn Pope," Tbem u 
other legend atlacbed U> it. At tbe lime of itH appeuiance the CbTlsUoiU' were at 
il with Uie Snracend. Tbt Pope in order lo gjre encouragement to tbe Cbriatian 
ttU, aMumed tbat tbe comet vm iu tbe fotm of a croM. The Sultan Mabammed 
mined it haJ Ibe furm uf u Yntagban, nnd was a bleiming of tbe Prophet. Tbe 
>pe, aacerlainlng it bad tbat fotm, excommaniuated iU Notwiibataailing the rival 
pcnratitians, tbe Chrlailans wifte victorious under IhewnlUot BolipwUiisswiiev*. 
■ Cbriitian world aoppoaed to be entirely doe lo tbe Poi^i cone^ 
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a comet divided in two. Kepler considered that the comets of 1618 
formed originally but one comet ; Cytalus says the greater of the 
two show^ a tendency to shiver into fragments. When first seen 
it was as an orbicular nebula ; it then appeared as several distinct, 
cloud-like masses, and then as a multitude of small stars. Liais 
says the Olinda (1680) was a double comet. According to Biot, 
the Chinese have a record of three comets joined into one ; Pingre, 
quoting Nangis, says that of 1348 separated into several frag- 
ments. It is said that the whole firmament is strewn with 
wrecks of comets, Kepler stated they were numerous as fishes in 
the sea. 

Biela's divided comet is a fact of our time ; we had the floating 
mist with nucleus, coma and tail so incohesive that the stars 
shone through its substance; again and again it floated in its 
place in the heavens ; again it came, but the presentment was two 
kosmic bodies. It had divided ; in the sky was the floating fact; 
they did not re-appear, but in the place of the comets were 
showers of flaming meteors occurring in the exact point in the 
heavens which the comets should have occupied. 

Meteors, meteorites, and rings of stones are all supposed in 
some way to be connected with comets ^^ floating in the waves of 
the ethereal ocean ;" remains, as some philosophers affirm, (^ 
kosmic incandescence or nebulous matter unused in the formation 
of suns or systems of suns. The wrecks of comets are multitu- 
dinous^ and in that vast period of time which has elapsed since the 
universe was framed, interplanetary space has been furrowed with 
the fragments of their structures, and these the planets in their 
revolutions cannot fail to encounter. These fragments Schiaparelli 
connects with shooting stars^ which are so numerous that they 
must be considered not as isolated masses, but as swarms or 
systems of meteors. Their point of convergence is called the 
radial point. Their periodicity is not alone annual, for there are \ 
systems of meteors occurring in periods of 33^ years, coming 
from depths in space far beyond the range of the outermost planet 
of our system. Schiaparelli assumes — although the nebulous mass ' 
was globular at first, yet it will be transformed in the vicinity of 
the sun into a parabola, and of less than its original density, requir- 
ing hundreds or thousands of years to effect its perihelion passage. 
He calculated that the August flight of meteors corresponded to 
the parabolic motions of comets, and that the November display 
was identical with the ellipsis of Tempel's comet of 1861. He 
also supposed the meteors were identical with the courses of other 
cometSy and has prepared a table of them (vide Guillemin's 
Comets), He does not say lYvese VLo^mvrA^u^'ww^.^x^ Kteotocail with 
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roken-up comets, but that they occur in the paths of comets, 
'he inference appears to be that comets are rings of meteors, 
f so, why are they not always visible? or are we to assume 
hey become visible and put on the aspect of a comet only 
rhcn the earth in its orbital range approaches them ? We in 
uch a case must conceive that ring interlaces ring within 
Tie earth's orbit. Proctor connects Biela's comet with the 
leteor displays. Humboldt (dsmos) gives grand descriptions of 
le periodic display of these meteor flights. In Cumana in 
789 and in North America 1833-4 there were streams of meteors 
nd balls of fire not only contemporaneous and intermingled, but 
hey gradually appeared to pass one into the other; the magni- 
ude of their discs sometimes exceeding in size the apparent 
iameter of the moon, the trains which accompanied them, the 
elocities of their movements, exploding, and smoke emitting 
tails of fire, even luminous in the bright sunshine of a tropical 
lay, gave an impression of wonder and awe. There were also 
hooting stars less in number and of varying dimensions ; some- 
imes exhibiting only as moving points of light, at others as 
ihosphorescent lines (Humboldt's Cosmos). 

In ancient authors there are many records of a fiery rain. 
'oissin has imagined the ignition of aerolites occurs far beyond 
he range of our atmosphere. The height at which they become 
visible, and when their visibility ceases, he supposed to range 
between sixteen and one hundred and forty miles. Those which 
tccurred in 1839 are supposed to have come from a point in the 
heavens between Perseus and Taurus, and those of November, 
1833, from y Leonis. The independence they exhibit of the 
earth's rotation shows they have " entered our atmosphere from 
the external regions of space," It is in analogy with our " views 
of the formation of the solar system to admit the existence of small 
jlanetary masses circulating independently in space." 

The aerolites fall in various places on the earth as malleable 
nasses of iron, but differing in quantity, some containing -/y'^, 
Mhcrsonly -i-Zni- Some contain more hydrogen than by mecha- 
oical means can be forced into the substance of malleable iron, 
t, g. the meteoric iron of Lenato ; which fact is seized on to 
support the hypothesis that they have been ejected from an 
atmosphere of flaming hydrogen. Although for many hundreds 
and thousands of years there have been falls of meteoric masses — 
it is said seven hundred in a year of reputable size fell — yet none 
have been found in the earlier geological strata. In past ages they 
were treasured as objects of worship and as gifts of the gids'-., 
fiCalipfas have had swords forged from heaVi'j iiSwt\. TOR.\.t:ai>ssai,s 
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whole districts have been paralyzed by their devastations and 
alarmed by their detonations, and men have been killed by their 
fall, yet until the time of Chladni this great cosmic phenomenon 
viras unheeded by science. 

Cassini was the first who investigated the phenomena of the 
zodiacal light (1688). Leslie {Polar Seas and Regions) has an 
interesting description of the aurora (p. 240), and gives a glowing 
description of the phenomena. He says, "No rule, however, 
could be traced in the movement of those lighter parcels called the 
merry dancers which flew almost perpetually to every quarter; 
becoming in stormy weather more rapid in their motions and 
sharing all the wildness of the blast. They gave an indescribable 
air of magic to the whole scene, and made it not wonderful that 
by the untaught Indian they should be viewed as the spirits of 
his fathers roaming through the land of souls." 

Captain Lyons said it was difficult to conceive that the sudden 
glare and rapid bursts of these wondrous showers of fire were un- 
accompanied by sound, and that he had stood for hours on the ice 
listening, and was convinced no sound came from the aurora. 
Parry said he could not expose his ears sufficiently long to the 
cold to be satisfied on the point. It was decided also that the 
aurora dimmed the lustre of the stars, as though a thin gauze had 
been drawn over them. Each person sees his own aurora; to 
Parry it assumed the tints of yellow and lilac ; to Lyons the colour 
of the milky way or of very vivid sheet lightning. Leslie says 
his impressions agree with those of Lyons. Humboldt {CosmosY 
says he has seen " it shine with greater brightness than that of 
the milky way near the constellation of Sagittarius " not only on 
the "summits of the Andes," but on the "llanos of Venezuela" 
and on the coasts of Cumana, " white bright and varied tints " like 
" a second sunset," and almost equal to " the light of the moon 
in her first quarter.'' Humboldt says the phenomena "are not 

^ Humboldt {Cosmos Sabincs Trans., p. 180) appears to have collected and col- 
lated with bis own experience all tbat science, in bis time, knew of tbe anron. 
** Low down in tbe borizon, about tbe part wbere it is intersected by tbe magnetic 
meridian, tbe sky, wbicb was previously clear, is darkened by an appearance 
resembling a dense bank or baze ;*' '* tbe colour of tbe dark segment passes into brown 
or violet, and tbe stars are visible tbrougb it as in a part of tbe sky obscured by a 
tbick smoke.'' ^' A broad luminous arcb, first wbite and tben yellow, bounds the 
dark segmenU* But as tbe arcb does not appear until after the segment, Ai^Iander 
says it cannot be attributed to mere contrast. ** Tbe highest part of tbe luminoos 
arcb is not quite in tbe magnetic meridian, and where tbe horizontal magnetic force 
is weakest tbe middle of tbe arcb difiers more widely from tbe magnetic meridian." 
Tbe more intense the discbarge of the aurora, the more vivid tbe display of colours, 
from violet and bluish white, through uU gradations, to green and crimson. In 
common electricity, excited by friction^ it is found the spark becomes coloured only 
'wben a violent explosion !o\\oNva \\\^\i \«wttss\i. M. wv^ \&af&»ci^t the magnetic 
streamers riue singly, and ate even \Ti\ei«^ta«^ ^V^>d^ ^tix>t\«^*'WA«w5«}^\v%Vi\«^^xafc 
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the luminous atmosphere of the sun,"^ but that their existence 
may be attributed ''to an extremely oblate ring of nebulous 
matter revolving freely between the orbits of Venus and Mars ;'* 
an assumption, he says, favoured " by the observations of Olbers " 
of *' the sudden flashings and pulsations of a comet's tail." He 
also says in a few instances he perceived " not indeed a red colour 
or a dark arch beneath, or, as Marian describes, a jet of sparks,^' 
but as though it were an undulatory motion of light.^ 

Davy endeavoured to show that the aurora was caused by a 
discharge of electricity at the upper limits of the atmosphere, its 
appearance always producing a disturbing effect on the needle. 
Ih the tropics the hour of the day " may be known by the direction 
of the needle," "it is affected instantly, although transitorily, 
by the distant aurora." ''Telluric magnetism and electro- 
dynamic forces, measured by the ingenious Ampere, were found to 
be intimately connected both with the terrestrial or polar light 
(aurora) and with the external and internal temperature of the 
earth." Halley conjectured the aurora to be a magnetic pheno- 
menon. " ^y Faraday^s discovery of the evolution of light by 
the action of magnetic forces Halley^s conception is made a 
certainty.^' *' The fact that gives the phenomenon the greatest 
importance is that the earth is self luminous ; that besides the 

lines of smokoi at another they shoot upwards from many opposite points of the 
horizon and unite in a quivering sea of flame, • . . every instant its bright rays 
assume new forms. *' The last trace that remains of the whole spectacle is often 
merely a white delicate coloured, feathered at the edges, or broken up into small 
round masses like cirro cumuli clouds '' ( Cosmos). Thieneman, Franklin, RichardHon, 
and Wrangel remark : ** The aurora shootM forth the most vivid rays, when masses 
of cirro strati are hovering *' above. The connection of the Polar light with cirrous 
clouds shows the electro- magnetic evolution of light as a part of the meteorological 
process. The results of the measurements of the heights of the aurora vary from a 
few thousand feet to several miles ( Farquharson) ^ It may be driven to and fro by 
the winds and currents of air. Humboldt says : ** Manifold, no doubt, are the 
sources of terrestrial light ; we may even imagine it to exist as latent." 

1 The luminosity of the sun is so great that the Drummond lime light appears as 
of an inky black when projected on the sun's disc. 

3 In the Austrian Arctic voyage, 18T2-4, Lieutenant Payer says : " The magnetic 
disturbances were of extraordinary magnitude, and frequently they were closely 
connected with the aurora, and were greater as the motions of the rays were more 
rapid and fitful and the prismatic colours were more inleuse. Quiescent and regular 
arches, without changing rays or streamers, exercise almost no influence on the 
needle (v. i, 338). Although electrical processes still unknown seem to be the 
main cause of the aurora, atmospheric vapours may, however, have a considerable part 
in producing the phenomena ** (t^., 324). Lieutenant Weyprecht, after describing 
the play of the aurora, says : ^* The band has nearly reached it, and now begins a 
brilliant play of rays lasting for a short time, the central point of which is the 
magnetic pole, a sign of the intimate connection of the whole phenomena with the 
magnetic forces of the earth ; round the magnetic pole short rays flash and flare on 
all sides, prismatic colours are discernable on all their edges, longer and shorter ra\« 
alternate with each other, waves of light roll Touud \l 8A fi c«iv\.i«^^ V>l»«<k^^^« 
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light which, as a planet, it receives from the central body, it 
shows the capacity of sustaining a luminous process proper to 
itself/' 

Science affirms the earth is a magnet \ if so, it has poles which 
can attract and repel. Man is a magnet; two persons insu- 
lated, brushed with a skin, on approaching their clenched hands 
will produce a spark.^ The magnetic force of the earth is mani- 
fested on its sur&ce in three modes, viz. by the varying inten- 
sity of the force, by its varying direction, as shown by the incli- 
nation of the magnetic needle in the vertical plane, and in the 
declination from the geographical meridian ; its effects are repre- 
sented in the lines — Isodynamic, Isoclinal, Isogonic, or equal 
force, equal dip of inclination, and equal variation or dedinatioD. 
Oersted, Arago, and Faraday established the intimate relations 
between the electrical tension of the atmosphere and the mag- 
netic charge of the earth. At a white heat magnetism disappears, 
but it is still sensible in iron heated to a dark red glow; its 
varied phenomena ^^ lead to a belief in the existence of various and 
complicated systems of electric currents in the crusts of the earth." 
Humboldt inquires, has the rotation of the earth and the velocity 
of its different zones, according to their distance from the equator, 
any influence on the distribution of magnetism ? And whether 
the source of magnetic action was to be sought in the atmosphere, 
or in the interplanetary spaces, or in the polarity of the sun and 
the moon ? Galileo, in his Dialogo^ ascribes the constant parallel 
direction of the earth's axis to a centre of magnetic attraction 
existing in space. Humboldt thought in the then state of our know- 
ledge no satisfactory reply could be given to questions respecting 
the ultimate physical causes of phenomena so complicated.* The 

1 In a cold winter, \ 855, New York, I Haw a lady, clothed in black silk, run uereral 
timet} across a carpetted room, she suddenly drew her band down ber dress, applied 
her finger to the gas burner, and the jet, turned on for the purpose, was ignited. That 
this phenomenon should excite a remark in the Times shows the insufficiency of the 
general knowledge of electrical results. 

^ The bydrographer to the Admiralty (March 11, 1878), before the Geographical 
Society, discussed the question of the Earth's magnetism. After giving an historical 
sketch of the subject since the discovery of the dip of the needle, said since the 
time of Gilbert various additions have been mnde to our knowledge, but we are 
ignorant of the causes of the great changes observed, and which probably have 
continued through aeons of time. Haliey observed that the convergence of 
the needle led to two points in each hemisphere, and concluded *' that the whole 
globe is one great mngnet having four nmgnetical poles," to account for which and 
for the secular change of the variation, he conceived the earth might be a shell con- 
taining within a solid globe or terrella, which rotated independently of the external 
shell, each having its own magnetism passing through the common centre, but that 
they inclined to each other and to that of the earth's diurnal rotation. Hansteen a 
century after (1811-1819), came Vo \>ae awxv«k twvOvxs&vivv ^a to the four poles of 
httThC\\on\ acknowledging HaVW^ uaVYift ^t%\.^>Q»>a»A 'iN&wiN^w^NXjfcNx^QRkxsase^^^^ 
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lestion of the source of the earth's magnetism, so far as relates 

its physics, appears to be solved by Reichenbach's analysis of 

irteoriles. He shows that if a piece of magnetic iron be broken 

9, however small the fragments may be, there still exist the jwlar 

fiicts, 

Reichenbach maintains that there is no distinction between a 
met and a meteorite, excepting in size, and this now appears to be 
; conclusion of science. Newton had before said " He took all 

■dcttoTi of the gliihe, ba went further nnil computi^d bolL tlie geggraphicHl po«i- 
M and tbe probablt^ perioda of the ravolutiann of this dual eyglem of polee, He 
ad tbe Noct)] American pole required 1740 jenrs to complEte its grand circle 
and Ibe terrwlrhil pole, tho Siberian 800 jeHM, tbut on the Antarctic renions of 
Itb Auatralln 46011 yean, and the secondftif pole near Cape Horn 1304 jeura. 
ine(lSll'l-72) Id purl follawed Halle]''» viewi, and considered (be two mngnetio 
Mds to be directly recognisable in Ibe niafiinxtic pbenoraeaa of tbe globe. Ilie una 
BitllHl, the other kosmlcal. Tbe point of the greoteat attractiaii In the Northern 
miiphere 19 atronger; tbe weaker ajutem (ktumlcnl) bna at preiieDl its grealeit 
St of ittmctlon In the nortb of the Asiatic continent, end that the koamlcal 
lem by prognsBiilie tranalatlon glvea rlae to (he phenomena of secular obnoge und 
Uie magnetical cycles wblcb owe tbelr operations to that cause. KevlHwIng Vaeae 
-oUieie* by recont obsettations, it Is Impoaalhle to recogniae their accordance wllb 
Cbengea which sre now golnf( on, yet at tbe same time not to tecaiinl^e (bnt 
tie;'! and Hansteen's deducliona were borne ont by those facts. Between 1700 
1819, In the Northern Hrmlsphere, In tbe higher latitudes there wns a gt'icrnl 
_ fement of the nortli end of the needle over the area from Hudson's Biiy to the 
ortb Cape of Enrope, and rrom Cape Horn to the northern part of Airstralln, the 

'le nerdle was snccesslvely drawn lo tbe we»t at a Tuaiimum rate ol' 

, From the meridian of tho North Cape of Europe to thai of 130° E. 
._. . 'Bly drnwn to the east, whilst from thenca to Hodaon's Ray it was 

alj itallonary. In the Southern Hemisphere, Irom tbe wnEtern pnrt of Australia 
~ipa Horn the moiement was throngbout to tbe eodtnt a tnaxlmum of 7'. Thus 
..J Wis a general uniformity of movement dividing the globe into Eastern and 
'tetera Hemispheres — tbe needle wan cDustantly drawn mote and more lo the west 
Ibnt part embracing the Pacific, more and more to the east in the other portion. 
Ub early pari of the century there was a harmonious movement of tbe needle over 
whole enrth. In 1818 at London, and conlempuraDeollsly tbronghoul Europe 
Nutth Africa, the westerly progress of the north end of the needle ceased and en 
Ivrlf movement commenced, and continues at a yearly Increasing rate ,' but In tbe 
ih Atlantic It has never ceased. Sabine's views imply that the polesof etiractlon 
' tt terrestrial course, i.e. tbe magnede poles, are not subject lo translation, 
further fallowed, tbe b}-potheils Is beset with dltHcultj, as li can scarcely be 
peind that changes due lo kosmlcal action can be other than F;enarBl in character, 
■nQHt ntler.l the whole globe; we should onttcipale uniformity in Ibe general 
Fenwats of the needle, but modern experience disproves It. In same regions 
w U great activity of movement. In others, comparative repose, this leads to 
conclusion Ihal certain movemenis are going on In tbe Interior of tie earth, 
(bat the aecular changes are due lo those movements, leading lo H alley's 
oe|ltlon a( an Internal nucleus. Itself a magnet rotating within the outer mag- 
aal sbell ot tbe earlb. Captain Evans calls this ■' a fanciful conception ;" but 
It Is neceasary to examine the hebavlonr of thelntanslty of the earth's magnetism 
■« bow far It corroliorales this view of tbe interior movemenl. He then coni- 
ted on Inter results, and concludes — whichefer way we look at the earth's 
;nellsm and itt cbanges we Rnd marvellous complexity aud mystery. Time and 
ed knowledge appear (□ have thrown us further from thu solution, tor tbe 
d( Halley, tbe revolving poles of Hunsteen, ani ttie www WM'O.Wi'i^Wa^M* 
' ' ' oteo u/ Ibe day fail lo solve tbe myateiy. 
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the planets to be composed of the same matter, viz. earth, water, 
and stones, but variously concocted " (Cmveruitioiu). Rose has 
shown ^^ that aerolites which possess a fine grained texture have 
a telluric appearance, and contain Olivine, Augite and L#abradoritc, 
as that of Juvenas '* (rArdeche), "They contain, in fact, crys- 
talline substances, quite similar to those of the crusts of the 
earth, and in the meteoric iron (Siberian), the olivine is only dis- 
tinguished by the absence of nickel, replaced by tin." ^ In 
Senegal meteors are said to form hills of iron. Those of Bahia, 
Durango, Zacatecus, are of many tons weight. Those of Aix- 
la-Chapelle but of a few tons. Ordinarily, meteorites are but a few 
pounds weight or le^ss, and probably constitute the phosphorescent 
rain spoken of by H umboldt. The structure of the meteorite gives 
the key to the internal condition of the earth (the spectrum appean 
to prove that planets and meteorites are of the same composition), 
they consist, for the most part, of metallic masses, generally of 
iron, with nickel, cobalt, and stony substances. The iron presents 
a network of cells, pervading the mass ; in those of Krasnojarsl, 
Atacama, and Bittburg, they can be seen by the unaided eye; 
those of Smolensk, Seres, Blansko, Taber, &c., have the same 
structure, but are more minutely mixed ; when the stony part is 
removed the cell structure is apparent ; they vary in their specific 
gravity as 3, 4, 5, that of the earth being 47. The earth's 
interior is probably a network, '' a coherent mass of iron cells," 
and " in this iron the magnetism of the earth resides.'* Inequality 
in the distribution of the constituents is seen in every meteorite, 
and it is a fair presumption that a similar arrangement would be 
found in the structure of the globe ; the facts thus far are matters 
of observation, and appear to be confirmed by the number of 
iron lines found in the solar and other star spectra. 

The meteorite of Clairbona (Alabama) was encrusted with 
slag -i^th and ^rd of an inch ; that of Caryfort (N. America) ^th ; of 
Nanjemoy (Maryland ), |th ; from such a covering to complete 
igneous fusion there is a wide difference. Beneath the lowest 
geological formation " the earth has certainly a red hot or still 
fluid covering several leagues thick, analogous to the coating of 
slag on the meteorite, but we cannot conclude, as is hastily 
assumed, that there is a state of fusion thoughout its whole mass 
[Reichenbach), Faraday inferred that if the earth was an igneous 
fluid throughout, it could not be magnetic, because such a 
" temperature would be irreconcileable with the presence of 

^ A meteoric stone found in Cnlifornia appears to differ from all meteoric stones 
before found ; it is said to be sVt«i\iV.«^ 'n'vXV:^ ^<CkVd^ «.ud so bard that it is impenetrable 
to (orce and irreducible by aada^ ^ji^t^^^tAixi^ ^xi %xD»Nssn^ ^^^> ^ V< could be 
imit&ied by art, would be peilecl. 
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magnetism.'^ Thomson has an hypothesis that although intense 
heat exists in the interior of the earth it is not in a fluid state, 
owing to the immense pressure;^ if so, it is induced by its 
superincumbent masses, and not by an incandescence \ ^ the 
latent heat would become active by the pressure. The heat 
of the interior of the earth is relieved by volcanic action.* 
It would appear that the Japanese paid great attention to volcanic 
phenomena, and probably two thousand years ago they had some 
geological system, or they could not have invented an instrument 
which measured not alone the volcanic vibrations, but which also 
showed the directions in which they occured.* 

^' All meteorites are molten on their surface (due to an external 
heat) ; internally, they are crystalline formations proceeding from 
a force which can be shown to have operated entirely at a lower 
temperature.'* A crust of glowing fused nutter, " even if it were 
of several miles in thickness, would be insuflicient to destroy or 
materially to diminish the effects of the magnetism of a vast iron- 
pervaded cold sphere of 8000 miles and upwards in diameter " 
\Reichenbach^ et vide supra^ p. 219). 

Reichenbach says '^ meteoric stones when cut, polished^ and 
slowly etched by dilute nitric acid, crystalline spheres appear in 
every portion of the iron, however small, they may be distinctly 

1 The Astronomer Royal (Cumberland), speaking of the pressure on tbe earth's 
centre, says — Rocks press more closely on each other as the centre of the earth is 
approached; to crush Aberdeen granite would require a pressure of 10,000 lbs. to 
the square inch, but the pressure on the earth's centre must amount to 30,000,000 lbs. 
Sacb a pressure is inconceivable ; perhaps thereby gas is squeezed into platinum or 
fi^ld, powder into solids and solids into powder, and he infers from the action of the 
plamb line in respect to the Himalaya mountains, that the whole country (Hindustan) 
U floating on a dense fluid ; the displacement of the denser matter by the mountains 
•inking into the fluid, neutralizing their attraction. 

3 Morris says the temperature obtained from rock borings only indicates that of the 
water contained in the orifice^ which cannot be assumed to be that of the rock, for 
this temperature is probably due to the air or to the water decomposing, and that 
the temperature at great depths cannot be arrived at by the water or air so obtained. 
A thermometer hung in a mine registers the temperature of the ventilation in that 
place, and is useful only as qualifying barometric readings. He suggests a mode 
by which a true reading may be obtained. 

* Reyer repudiates tbe idea of basing the classiAcation of igneous rocks alone on 
their geological age, and insists that portions of the same magma, under different 
ecnditions, will assume a granitic, a porphoritic or vitreous structure, as igneous 
intrusions are found associated with sedimentary deposits probably connected with 
volcanic activity; and he more than infers that granitic structures are formed in the 
present era by consolidations under the pressure of portions of the magma below 
volcanic vents. 

4 Seventeen hundred and Afty years ago Choko, a Japanese, invented a seismo- 
graph, by which an earthquake occurring at a distance could be recorded. The 
implement is a cylinder eight feet in height, with rods and springs so systematically 
arranged that on an earthquake occurring a ball lightly poised in a dragon's mouth 
fell into that of a frog's beneath, indicating the duecWou >9]\i«ti^'^ Vga ik\i^y;^L ^^v\^ 
proceed. There are eight dragons with theii atletvdaTiX Ixo^t. 
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recognised under the microscope/' presenting " the same appear- 
ance on masses of meteoric iron as those called the figures of 
Widmannstetten, and are nothing else than crystalline forms 
magnetically constituted ; '' he continues, " I have examined manjr j 
meteorites, and have uniformly found the reguline iron crjrstallized I 
exactly in the same way as in large masses of meteoric irdn," ^ 
and "picked out of the Blansko meteorite small portions of iron, 
which, when polished and etched, notwithstanding their small 
size, exhibited not only planes of cleavage, but crystallized pyrites 
enclosed in the iron, undistinguishable from those in large masses) 
thus they include a twofold source of magnetic and odyllic polarity; 
they consist in part of cellular^ but yet coherent masses of iron^ and 
these metallic masses are crystallized^ and perhaps form in each case 
a single large crystal, externally indeed irregular, but internally 
cohering according to the laws of crystallization." '* The pre- 
sence of iron and the crystalline form act together in producing 
magnetico-odyllic poles in the earth, which are to be ascribc(^ 
not only to external causes, such as solar rays, but in a great, and 
perhaps for the most part, to internal causes/* " This," he con- 
eludes to be the reason '' why the astronomical and magnetic 
poles do not coincide; the earth having not only two, but four 
magnetic poles, and many others," therefore, " the earth may be 
supposed to draw its polar light from internal sources *' {^Research, 
in Mag,). 

In parenthesis, I would say, it appears to be conceded that the 
earth is a magnet. If one orb be a magnet, by a parity of reason- 
ing it must be conceded that all the orbs which throng in space are 
magnets, and that the Universe is one vast magnet conditionally 
regulated, probably intermittently (a property found so necessary in 
late electrical discovery), the systems of suns representing broken 
circuits with a continuity of conduction. All planets have the same 
relations to their central suns as those suns have to the universal 
system. The effect of a broken circuit with continuity of conduc- 
tion is seen in the action of the microphone. In this broken 
circuit, in minimum do we see the representative fact of the 
Kosmos ? The familiar idea of direct solar heat may, after all, be 
but an illusion of sensation. If the hypothesis of the correlation of 
forces in its principle be confirmed, it were easy to conceive the 
transmutation of any of the forces^ and that which we know as direct 
solar heat may be due to a correlate action ; the rule of the inverse 
square precluding the idea of direct solar heat. 

The knowledge of the laws of nature, whether revealing them- 
selves in terrestrial pheivomerv?t ot \tv cdestial mechanics, renders 
us conscious not only of t\v^ ^tufe^ Wt o^ ^^ ^^xrw'^ ^ ToSMta^ 
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seeming disorders being but the processes of changes where 
catastrophisms become initiatory fulminations inducing order. 
The Universe at the same time our admiration and our mystery, 
is a mystery only to that finite appreciation which assumes to 
itself the capability of resolving the infinite. When we look on 
Nature, in our endeavour to unriddle the Kosmic appliances therein 
disdosed, we find a Universe of Effects — effects which have arisen 
from a vast stream of intellectual impulsions, of so admirable an 
institution that effects and their cause — intimately blended and 
perfect in construction — appear to be governed by an innate deve- 
lopment; whereby asperities are softened, weaknesses strength- 
ened, advances by infinitesimal gradations fashioned, decays recu- 
perated, powers intimately impressed and the immense variations 
and changes so homogeneously interfused, that as the attributes 
of Nature we perceive but successions interminably prolonged ; 
but when we conceive Nature as a thought transfused into effects, 
'we then conceive the Universe as a Creation manifested for a 
purpose, and its design must have been originated by an intelli- 
gence, with power sufficing to unfold all phenomena in its embrace. 
As it is impossible to gaze upon a machine without contemplating 
at the same time the intellect by which it was designed, then, as 
it is impossible to disunite the mind of the constructor from the 
machine which resulted from it, so also it is impossible to disso- 
ciate from the scheme of Creation the idea of the Intellect or God 
by which the Universe was called into being. Bell was of 
opinion that " the external world only exists for us as we receive 
it within ourselves, and as it shapes itself within us into the 
form of a contemplation of nature." Of this opinion also wa5 
Humboldt, who adds, "As intelligence, language, thought, and 
signs of thought are united by secret and indissoluble links, so in 
like manner, and almost without our being conscious of it^ the 
external world and our ideas and feelings melt into each other ;^' 
or, as Hegel expresses it, '* in our internd^representations of them.*' 
When Reichenbach promulgated his theory of odyllism (mag- 
netic emanations), principally known in England through Gregory's 
translation, it was met by the cry of charlatanry, and the echo of 
the imputation still exists. Passingly I would say such a mode of 
suppressing theories is convenient, because thereby examination 
and experiment are avoided ; and more, as an utter ignorance of 
the subject becomes veiled by the assumption of knowledge 
and learning. Nevertheless, it is my belief that these odyllic 
emanations have the same basis as the sun and star spectra — the 
reflections of the spectrum on the screen being but the radiance 
of the substances incorporated in a lay oi X\^x- '^^v^^^'^s^^ 



360 Ihe Dead Eye. 



patients represented that metals were accompanied by coloured 
emanations^ — now this is exactly what the spectroscopist claims. 
There are occult forces underlying vital and objective phenomena ) 
is it because the springs of their energies remain mysteries tkat 
they should be, as many other scientific suggestions are, smothered 
by clouds of learned ignorance ? 

More than twenty years azo a spirit medium was taught it a 
iiance that an impression on the retina of the eye is fixed t.We 
until erased by another impression, and that the last impression 
received in life remained impressed in the dead eye, and that 
thereby a murderer might be detected because his image would be 
the final one \ this of course was but the maniacal dreami.ig of 
a spiritual medium, and the informed scientific pooh-poohed the 
whole affair ; yet Kiihne, by a scries of experiments on rabbits^ &c., 
has demonstrated the fact {vide Kiihne^ f^isual Purple^ p. £^-74, 
et infra). 

All acquainted with scientific details know the treatment that 
an eminent physicist received from ^^ men of science,'' as though 
thev did not lend themselves to wilder theories than the odyllic 
ana spiritual involve. No doubt all the comments upon such 
subjects are the result of involuntary cerebration and the materiality 
of the intellect inbred by the substance of the brain. The fairness 
with which such subjects are treated may be seen in the article 
** Science and the Spirits" {Frag, Sci,)^ and in that on the 
"Radiometer" (XIX Cent,^ vol. i, p. 256). When the con- 
jurations of Maskelyne and Cooke are produced as evidences in 
disproof of an occult something which hitherto has been unex- 
plained^ it can create no surprise that the commentator should 
reject the verification of the senses or deny the conclusions of 
common sense.^ If the arguments adduced by Dr. Carpenter in 
his work {Mesmerism and Spiritualism) and elsewhere are car- 
ried to their logical extreme they would be subversive of all 
theological formularies and directly contradict Paley's grand 
summary on the weight of evidence. The question is not one 
of technics only, it involves realities of the gravest character. 
All theological explanations are based on the so-called miraculous 
and on revelation. Is not the whole of T^heology based on state- 
ments which would be " completely in opposition to the universal eX' 
perience of mankind as embodied in those laws of nature which are 

' Vidp. pp. l/J%-0 {Jienearch. in M»g»)f where h« glVM a table of the coloura of the 
mnf^nttUc emAnationx 

' **l would not for a moment uphold that tent (common uenne) at an Infallible one, 
but itoiJ^ht to be Muflficiently reKHrded to make tin (]fieflion the concliinlonji which 
/Jffpend i4(})f)y upon our own or othew nuhj^cUfity " (X/X Cent,, art. ** Hadtometer^'' 
ApriJ, 1H17), by what olher mentm are evW\en\\\\\ V«*\» \» V» «»UV\VUU«vL ? 
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aceepted by all men of ordinary intelligence ?" Carpenter italicises 
the sentence. If there be anything in this emphasized opinion, 
it cuts away the root not only of all psychical experiences, but the 
very fundamental principles of all theologies. Is that what he 
means ? in other words, it is the general scientific assumption that 
the unknown must be interpreted by the known, which in reality is 
a denial of that underlying current, innate and present with all 
men, which all men experience, although many choose to deny it 
because not chiming in with that which is called scientific discovery. 
Let such reasoning be affirmed^ and the no God hypothesis will 
exist in its vigour. The elevation of man is due to a conception 
of the ideal, an inborn principle eliminated by culture ; in a word, 
the " religious sentiment,*' which assumes its prominence as the 
bond link knitting the human and the divine, distinctly marking 
the affinities which exist between man's alter ego, i. e,^ his entity, 
spirit, soul, or essence, and that inexpressible intelligence in which 
all things exist and out of which all things have flowed. This no 
God, or no Spiritual principle may to some minds be a conclusive 
argument ; it is perfectly clear that if there be no spiritual affinities 
existing within the interior conception of man, the no God and no 
Spiritual hypothesis is the true interpretation of man's position — 
and then Nature and man's intelligence are but the result of a 
chance or accident infinitely repeated^ 3, jumble of rubbishing absurdi- 
ties, which no man who has a possible claim to a knowledge of 
psychological or anatomical or physiological science could by any 
possibility accept ; yet a grave professor, who assumes to have all 
these scientific positions at his tongue's end, stands up before an 
audience of thinking men and asserts this position. 

Upon the spiritual theory in its so-called manifestation phase I 
pass no opinion.^ To me " spirit mediums " appear to be no worse 
than the theological tricksters who have endeavoured to fetter 

1 Those who go to public stances to witness spiritual wonders are as much to 
blame as they who assume to have the power to exhibit them. Were there no dupes, 
there were no charlatans. There can be but little doubt the persons setting up 
such pretensions had witnessed something unusual occurring through themselves ; 
and, however disgusting the cupidity which induced the exhibition of a power 
wbicb they supposed they could direct at will, in excuse it may be said the tricks 
were resorted to when it was found the power could not be exercised at will. 
Those who have attended s^nces presided over by uninterested " mediums ,'* and 
have bad the patience passively to wait for the manifestations, rarely were unsatisfied. 
I have no doubt some occult power exists, but I do not think it is dependent on the 
will of the person through whom it is manifested, and do not see the lesson intended 
to be taught. Once, many years ago, accident made me present at a stance. The 
whole character of the meeting precluded any idea of trick or collusion ; there 
was nothing to gain so far as I was concerned. The evidence that something 
occurred out of the common course of man's intelligence was perfect (rhe manifest 
tations were in writing), and I have been unable^, to %oVNft VVi^ ta'^^Vevi H;^^iQk«Q^ 
resorting io superaaiurtdiBiD. That solution 1 le^ect. 
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thought by an assumption of the miraculous — priestly imposton 
who have presented clever mechanical arrangements as divine 
interpositions. An attack on an hypothesis, even if it be the 
barest assumption, at least should be based on a knowledge of the 
fundamental principles upon which the hypothesis is built ; and 
however high may be the scientific attainments of those who lead 
the assault, something more should be adduced in contravention, 
than hypothetical assumptions of scientific impossibility, and more 
than negative evidence is needed when men of high scientific rank 
positively affirm a truth and produce evidences in support of their 
affirmations. There may be as much unreality in the incredulity 
of the opposers as there may be in the upholders of the spiritual 
theory, and quite as much charlatanry in the assumptive denial as 
there is with the public mediums who assume to possess extra 
mundane powers. The spiritual theory in its real spiritual signi- 
ficance, and it may be said, religion also, are wholly removed from 
scientific definition and appear^ in no way to be amenable to 
scientific law. If in the world there be nothing but what is 
capable of scientific proof, miserable indeed, were the lot of man— 
an oyster revels in a paradise unattainable by him. A man before 
he is in a position to decide spiritual possibilities should at least be 
affiliated in interior presumptions ; this the author of Mesmerism 
and Spiritualism does not appear to be. Before men go out of 
their science and pledge themselves in support of an adverse pro- 
position, it were well that they reflected upon the lesson taught 
by the rabbits of Kiihne. Kuhne's disclaimer (p. 68, Visual 
Purple) of this connection does not make the medium's announce- 
ment the less curious, not to say the less important, to those who 
produce physical testimonies in support of spiritual experiences. If 
the spiritual hypothesis is to receive a root and branch condemna- 
tion many a healthy faith would be involved in the ruin. In 
this war of ideas the possibility should not be forgotten that 
there may be as great Kosmic mysteries concealed beneath 
the occult (the companion of man in all ages of his history) as 
there are in many so-called mystical presentments of nature. 
There is no charlatanry in the proof which Reichenbach has 
deduced as to the magnetic properties of the earth from the con- 
struction of meteorites nor in his chemical discoveries. Accident 
led him to the knowledge that by some persons, emanations in the 
shape of "lambent" flames, were seen to issue from the poles of 
a magnet. His observations on the phenomenon were first con- 
ducted through patients suffering from hysteria; eventually he 
found the same faculty in persons in all ranks of life and in all states 
of iieaJth, and thereby armed 2l\.i\v^ coivOi\xivit^\^\'ax\ic^^^^x^^ 
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the magnet can be seen by one third of the human race ; hy 3 lesser 
portion those from crystals, and by a still less number those from 
Other substances. He was convinced that there is a peculiar 
ciple inherent in magnets and crystals and more or less 
prominently presented in metals and wood ; this principle or 
force he found to be allied to heat, magnetism, and electricity — 
of the nature of each of them, but differing from them in generally 
observed facts. The force he called Odyll.^ Science calls this 
tharlaianry^ therefore persons are deterred from investigating the 
phenomena because science has tabooed it. I once saw the 
emanations ; the experience was not only unsought, but I was 
unaware that there was such a possibility. In 1855-6, being 
in New York (U.S.), I called on a friend, and was shown into 
'; library. After being there a short time my attention was 
excited by what appeared to be a white oscillating flame on 
his book table. Struck with the singularity of the appearance, 
went up to it, to ascertain the cause, and saw set upright 
a large magnet without the armature, from the poles of which 
the light appeared to proceed. In the midst of my wonder my 
frietid joined me, and 1 directed his attention to the magnet. He 
said he saw nothing. On describing what I saw he said It was 
the Odyllic light which he had much desired to see, but had not 
Been, nor did he then see it. Another friend (in England), an 
M-D.j had read of the Odyllic light, and determined, if possible, to 
He procured some powerful magnets and set them up in 
his study. He had invited a friend to share his vigil, who broke 
the appointment. In the silence of the night he entered his 
•tudy where the magnets had long been flaming, but saw nothing. 
Hour after hour passed, and there were no magnetic fla 

ciusions were " Ibat nil gnbatancei wen 

taDBDxt'onB arising In Uie abape of lambent flnniea wblcb wore deSected b; ci 

of air. In mngaeti and crjstabi Ibey were moil promlvienll]' preient, 
bUawedi und lbe> have been observed In lome species of wnod. Coni 
ill facU vitb the alructure oi the meteoric stoned, be came to tbe cnnclut 
lie eartb a u magnet, and tbut the aurora displays were mngnetic eoinn 

*tho results of bis reeearcbea in tbis direction are, " Flaming ligblN " 

magnetic polpn larger than the mugnetfl from whicb they Bqw{ . . 

flwnlDg appenrnnces are mavabie, undulating, often morlng in lerpentine windings, 
tbots of a ribbon agitatBd by tbe wind, becoming every moment larger oi 
ler, sboolinft out my», xcinlillBting, lariegKleJ in colonr, and ollen nebulous, 

nporouB. and cluud-like." " Wben fm find that vritb onr breiitb we can cnuiie it to 

Itelier backwards and forwards, and when we observe it I 

lise, Inteailtf, and brilliancy in rarefied air, and lastly, wtien ne see It lollawed at 
(1)17 step by the |)iay of rainbow colours, ifec., there remains hardly an essential 
nark of diatiocllaa between tbe magnetic liglit and Icrceslrial polar light," " "" 
nB rnnfi- being the magnetic ligbt la seen only by tbe sensitive eye, whiUl tlie p 

Krcerned by ordinary vision" (Beicbenbacb, Wei. iv, Ifeg., s- ^"* 
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visible. Suddenlv there glanced about the room beads, chaini, 
and streaks of lignt most brilliant in character. He was starded 
by the appearances, so different from what he expected, he lost 
nerve, and precipitately bolted from the room and locked the 
door, in the veritable belief that all was of ^^ the devil's doing.'' He 
regretted his precipitancy on finding that the display he witnessed 
is rarely seen, it is said, only by the most sensitive individuals. 
The explanation to be given is that the atmosphere had become 
luminous through the magnetic emanations, which by his long 
stay in the room had entered his system. I believe he never agaiji 
repeated the experiment. Lights such as those my friend the 
M.D. described possibly could be photographed, certainly that 
seen by me, for the light I saw was visible in the noonday sun 
in May, in New York. 

All substances present odyllic or magnetic emanations, which 
are presented in colours diversified in accordance with the distinct 
character of the substances from which they come. If this be 
the fact of nature, the odyllic hypothesis of Reichenbach has an 
important bearing on the spectrum analysis, as ridding it of the 
incandescent phantom which appears to be considered of the 
greatest importance in spectrum observation, probably, after all, 
due to a particular train of thought long indulged in. When 
it is desired to subject a material to spectrum observation in order 
to obtain the extreme divisional tenuity it is probably necessary 
the particles should be excited by a state of incandescence. When 
a Sun, a Planet, or a Nebular mist is the object of examination, 
without the state of incandescence, from the immensity of the 
objects, the intensity of the magnetic emission, increasing in ratio 
to the bulk, would present the flames arising from the substances 
of which the masses were constituted in blended concentration 
and would mark the spectrum with the indicating colours, or 
with lines or gaps, showing the constituents of the pencil of light 
under observation. If all the orbs are self luminous, it does not 
follow that this luminosity is necessarily that of an incandescence. 
We can only reason by analogies on such objects as Suns and 
nebular mists, and have, therefore, to fall back on representative 
states as we find them on the Earth. On Earth we have heat, 
scientifically we call it temperature, in a mild dynamic state, in a 
still milder form it is met with in the static or latent state, as in 
refrigeration, or in its greater representative the cold of space, 
and also in extreme dynamical action through excitation, as com- 
bustion. In an electro- magnetic arch it reaches its greatest inten- 
sity, and yet the electric^il coudeusation^ divisionally distributed, 
^ves tht electric light w\tVv V\u\^ ox tvo V,^^w%q.\>j^ \\%^ ofl vsox^^w 



'}he Insufficiency of the Incandescent Hypothesis. 365 



ure. If all stellar bodies be self luminous the luminosity, proba- 
ily, is rather due to magnetic exhalations than to an incan- 
'escence. This view becomes more especially prominent when 
•e consider that the spectrum examination proves that the passage 
F the electric current bears with it the substance of its conductor, 
e. the passage of the fluid through the conductor bears with 
the magnetic emanations of the conducting substances, the 
letals, &c., being in a state of the extremest tenuity, it is only 
I contact, or in opposition, that the spark is elicited. Another 
against the incandescent hypothesis may be derived from 
, through which, in all parts of them, not excluding the 
lucieus, the stars of the eleventh and twelfth magnitude are seen. 
f comets be of incandescent substances this could not occur, 
he particles being in a state of incandescence would render the 
:oinet opaque : if, on the other hand, the light of the comet arises 
the luminosity of the particles, they being in extreme 
iivision, wide intervals would exist between them, and thus 
ly object on the further side would be visible through what 
.eichenbach calls the "lambent flames." Again, if the sun was 
amposed of incandescent materials, it would not be possible for 
he spots to be objects of observation, nor would it be possible, 
iwing to the intensity of the glare, that on their transit the 
lanets could be seen on its face.^ 

Light painting the spectrum with the colour of the material 
imposing it, shows that it is not a mere undulatory vibration of 
le ether, but that it is itself, a material subitance composed of 
articles in extremest tenuity, sliining by their own ernimatians. If 
lis hypothesis be established, it can be said that the colours in the 
)ectrum show the materiality of light, and that the colours painted on 
M cloud, the rainbow, show the materiality of force? Science has 

1 Tbe HerscbelU and Arago GonCfliied <b« Sun lo be inbabited or cnpnble of babj- 
lUon. It Hcms ImiHualble (be; coulil enterlaiii aucb an idva, had (he; real]; 
' a flaming nub^lance envelopi-d tbe Siin, paoibly tbe; adapleil tbss byiio- 

MiB necau&e tbe tben slate of actence guia no olber eililanation. Surround 

s eaitb witb tucb an enTflope, ita ulevution being In ■ccoidBncn witb iti leraer 

,1k. could life exist on earth ? _ 

* Wben tbe abate waa In tbe baodi of 1 
fljal Society (Daw mb«r 5, ISlSJ.apapet 

ling and BcieDtlDc, and practically ill 

'* ipvculationa on Ibotte eiperiments 

iQ of tb4 obiiervaliond in tbe text. VTbeu a hlbie oi muLier la annunnceu ai -- uiira 

•MCUt " Ibo principle contended for in this Icentiffi la llgbteDBd as to jiroof, viz. 

It tth«n the atoms uf a nuin are known to be in n fluid, hot which are uodetecliHl, 

U «peEtriim ia projmlud on Ue screen, under tlie blgbeal niagnlfyiDg pi 

lo art, that ibe lubslance baa b<%n reaolved into Itn primoiilial - - --'- 

^iiaedua. The obw-rvalion mode in relation lo ilie/ouvttstiito t 

il^mrJd "wQera wb can nevpi eut«c,'' uii"-«tiwVi <«e nra^^v 
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distinctly shown that the colours of the rainbow are representa- 
tives of the forces acting in nature, we have as discincrions heat 
rays, light rays, and chemical rays. To go further, it mav be said, 
that as the colours present in the spectrum are the symbols of sub- 
stances, so on the cloud we have colours as the symbols of the 
forces, and as both the spectrum and the rainbow have represen- 
tative colours, in the spectrum on the screen and on the cloud we 
probably see the representations of that primordial element from 
which both force and substance have emanated. The prisms in 
the spectrum apparatus are representative resemblances of the 
huger prisms formed through heat and its consequent moisture, 
containing within itself every necessary power of dispersion. Ihe 
painting on the retina then becomes the re/lex of the primordial element 
in its primordial unity and thus we may say that the Universe in 
its objective presentment is a condensation of heat, out of which 
have grown all material phenomena, the diversities of substances 
having arisen from the intermixture of those correlated conditions 
we know as force. 

In such a conception there is no denial of observed solar facts. 
The mechanics of the Sun would but be assimilated to those of 
the earth \ there would still exist igneous prominences as Vol- 
canic eruptions — these stupendous emissions present precisely those 
appearances we might expect from the eruptions on the earth viewed 
from a distant aerial point — the sun eructations being magnified 
in the proportion of the respective bulks of the Sun and the 
Earth. The lower red eruptions, be they flames or lava floods, 
seen on the circumference of the sun, would be representative 
of volcanic eruptions or of lava streams. The proposition con- 

obflerve . . . from the oatside," applies to all investigations of ultimate pbeno« 
mena, if not, to all phenomena. Lockyer also by bis observations of spectrain 
phenomena throws a doubt on the scientific formula relating to elemental substances ; 
bis experiments on copper, so far va that metal is concerned, appear to be conclusive. 
If one element be resolved it is not improbable that in time all the others will be. 
These discoveries, when connected, show there is a beyond even to assumed scien- 
tific ultimates, and that a region is approached where the imponderables are specific 
realities. Mr. Crookes appears to have elicited by bis experiments the corpuscular 
theory ot light (NewtorCs Emission Theory, vide sup., p. 279), so long rejected by 
science. This announcement adds to the observation in the text, viz. that light is a 
substance in the extremest state of tenuity: the proposition was based on the 
presentments of the spectrum analysis ; but when it is shown that light in certain 
conditions moves in curves, which curves are capable of variation, little is wanted to 
prove that light is innate in substance. This proposition I advanced, relying on the 
principle that a mass composed of particles (the condition of all bodies) possesses 
but ttie powers and properties inherent in the aggregated particles. Were this 
otherwise, light and force would be motions or substnnces foreign to material bodies. 
The orbs, suns and worlds, <fec., are pronounced to shine by their own light; these 
orbi are 'formed of parUcles, hence it would seem to follow that the particles com- 
poilng ihcm are sell- luminous enA con\a\\T\'«\xYi\tv\.\\«tt«fc\^^%\\^^\\>gci\.^^ v^hlch they 
become apparent to sight {vide note V, ip. 'iW \ ti^Xe v^^^'iXb^. 
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tended for gains consistency from the fact that the sun's ap- 
pearance observed in the eclipse in India, 1868, appeared to be 
wholly changed in the eclipse of 1878, observed in America. The 
brilliancy of the corona is probably an auroral display, magnetic 
emanations from the great orb of the sun. The Earth seen from 
the moon would probably present a similar grandeur. The sudden 
appearance and disappearance of these prominences, their bend- 
ing back on the body of the sun, is exactly what might be expected 
from volcanic eruptions — ^the floating cloudlets, left after the dis- 
appearance of the prominences, are most probably the smoke and 
debris of the volcanic evictions. 

It does not seem to be true philosophical conception to assume for 
the mechanics of the Sun a different solution from that given to the 
mechanical constructions observed of the Earth, unless overwhelm- 
ing evidences are adduced in support of such an hypothesis. If the 
substances of Suns and the other orbs floating in the firmament 
be, as Newton suggested, composed of the same materials, this 
the spectrum analysis appears to confirm, asserting for them an 
almost analogous constitution, fair reasoning would lead to the 
acceptance of the premiss, that all the orbs composing the astral 
system or universe are the results of the same substances and the 
same working forces, differentiated in accordance with the squares 
of their proportions. In such a conception homogeneity and 
order would be the fact of the Universe, as projected from and 
superintended by an Infinite Intelligence ; as in the Universal 
alone is found the true, to the Universal then we must look for 
the solution of all Kosmic conceptions.^ 

In saying farewell to my readers, I would remark that the 
most gifted minds in the attempt to unweave the web which 
encircles "the waifs ^* that float on the ocean of time, have 
found that all their efforts have only placed them in the vesti- 
bule of the infinite, the beyond being unapproachable, " the 

1 "To go on the forlorn hope of truth is a service of peril. Who will undertake it 
if it be not a service of honor ? It is easy enough after the ramparts are carried to 
find nnen to plant the flag on the highest tower. The difficulty is to find men who 
are ready to go first into the breach'' (MacavJay^s Essays, vol. ii, p. 218). All 
experimental sciences are in a state of progres!>ion. " There was a time when the 
most powerful of human intellects were deluded by the gibberish of the astrologer 
and the alchemist ;" " but as time advances, facts accumulate, doubts arise." " First 
come bints, then fragments of systems, then defective systems, then complete and 
harmonious systems. The sound opinion held for a time by one bold speculator, 
becomes the opinion of a small minority, of a strong minority, of a majority of man- 
kind. Thus the great progress goes on, until the schoolboys laugh at the jargon which 
imposed on Bacon.'' ** From the great advances which have been made ... in 
every s|)ecies of knowledge, we infer, not that there is no more room for improv/sment, 
bat that in every science . . • immense improvements mav be confidently 
expected " (ih, 216). 
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unknown/' from whence a pencil of light occasionally streams, 
reveals the abysses wherein intellect is enthroned, in the majesty 
of its being. Man's perceptions are but forms magnetically im- 
pressed on the retina — were these sense perceptions our all, the 
mind of man would be but a more comprehensively progressed 
instinct. Within man is a beyond, and when the mind becomes 
abstracted from sensuous perceptions, in the intangible it per- 
ceives the Real, the Universal, the Enduring, the Unfading, the 
Eternal. In every oWect of perception, in every ideal conceived, 
the Known and the Unknown are so intimately intermixed that 
to the finite there can be no finality, therefore man cannot com- 
prehend all the Finite. If the things of the finite baffle research, 
the Unfathomable infinite must necessarily be the more inscrut- 
able. If the boast of Nageli were consummated, man then would 
be at the apex of his power, and vet still would be environed 
by the inaccessible and unapproachable \ and but for the alter ego 
enshrined in the inmost recesses of his intelligence, he could con- 
ceive no beyond— no Infinite concealed in the Finite. 

If there be Law in Nature, there must have been an antecedent 
to law. If there be Form in Nature, there must have been Intel- 
ligence to arrange it — hence an antecedent to form. If there be 
Order in Nature, there must have been Direction, direction is 
the antithesis of accident or chance. If the Earth spontaneously 
{aquivoca generatio) produced, it was fecund through Vital 
Energy. Lucretius said of the earth, " she being impregnated ^vo- 
duces" (supra^ p. 173). If in Nature there was Generation, it 
had an antecedent. From law results homogeneity and order, 
showing a purpose in its institution ; if Purpose, then intelligent 
direction. As in Nature are found LAW, FORM, ORDER, VITAL 
ENERGY, GENERATION, DIRECTION, PURPOSE and INTEL- 
LIGENCE, then Intelligence was perfected in their UNITY. If 
there bo Unity, there must be Individualism, if an individualism, 
then a Personification ; and we arrive at an individualized or 
personified intelligence^ hence at Essence or Spirit. This Essence 
or Spirit would comprise in itself all fVisdom and Power^ for in it 
and through it, the Lessons of Nature teach, are all PHENOMENA, 
hence it is Omniscient, Omnipotent, Omnipresent, hence an 
ENTITY. Principles are Universal, and their Universality con- 
stitutes the GREAT POSITIVE MIND, Mmi^hty and Eternal; at 
whose //7/ the Kosmos arose. This Personihed Intelligence ruh 
AlU perfects All^ exists in All — hence this Great Positive Mind, 
Omniscient in wisdom. Omnipotent in power. Omnipresent in 
Spirit,is the GREAT PERSONAL ENTITY Vfhkhcnatedj directs and 
superintends^ — it is the Great Vital Energy, Must wc not say, that v 
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this Great Intelligence, Eternal in its ENTITY, is GOD, the 
Creator of the Kosmos^ its Intelligent Director, and its Providence. 

To have adequately presented the subjects commented on in 
this treatise would have required volumes ; therefore the effort 
has been confined to an exposition of their broader features. 
Generally the facts of Science have been accepted, the review 
exposes speculative hypotheses ultra as any pictured by theologies 
or idealistic superstitions. For force and matter Physicists assume 
certainty and finality j when on examination both are found to 
be evanescent and changing, there is no principle revealed whereon 
the REAL can be based. On the assumption that certainty con- 
stitutes the basis of scientific hypotheses, as from a stronghold, 
Theologies are assailed. It were quite as scientific to say that a 
negro is not a man because his skin is black and his hair 
woolly, as to say that Theologies are unreal because a priori con- 
ceptions are adduced as their fundamental bases, and that neces- 
sarily they are uncertain because these bases cannot be objectively 
presented ; to this length the adverse argument extends. Science 
and Theology have their origin in the Finite; Science being 
formulated through symbolic perception — Theology through a 
conceptive idealism. Faith is a necessary element in both 
systems, they being but the embodiment of man's thought ; on 
the one side faith is concentrated in material projections, on the 
other in an ideal sympathy. As neither system can adduce in 
verification that proof which an imperative certainty demands, it 
seems a visionary presumption for either to assume that they have 
solved the mystery of the problem involved in the being of man. 
It may be said that Intelligence, as the conceptive and sub- 
jective, exceeds the perceptive objective, so Theology, because of 
the subjectivity of the basis it assumes, transcends the material 
hypotheses. If the contention be matter or spirit as the Ultimate 
from whence all has arisen and to which all will return — there is 
little doubt but that both deductive and inductive evidences point 
to the latter, because whatever the argument adduced^ the sub- 
jective principle must precede the objective presentment. The 
one fact appertaining to the races of man, universal in its applica- 
tion, is the Religious sentiment^ and whether its expression be a 
faith, a creed, or a superstition, it presents the broad line of 
demarkation between animal instinctives and human intelligence — 
indissolubly blending the perceptive and material with the con- 
ceptive and ideal. If there be any persistent universal principle 
inherent in the arguments adduced, it is that intelligence (broadly 
defined as the spiritual) precedes all material presentments. 

It has been my endeavour fairly to present the possibilities of 
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the Material and Spiritual positions. All cultured men have 
capacity for the (examination of the premisses, but all men have 
not the leisure, and this must plead my excuse for intruding into 
those realms of Chaos — Science and Theology. Certainty has 
been my quest and the result of my research, shortly put, is that 
the measure of truth is its universality^ and that in this universality 
alone ^ certainty is to be found: a hard and fast line which admits 
of no deviation ; all beyond being an interminable confusion. 
Man does not and cannot know all the finite. The processes 
of Science show the conflict of hypotheses wherein the tangible 
and intangible, the supposititious and the real, the material and 
spiritual, are confusedly mingled : the researches of Philosophy 
disclose man's intelligence to be everywhere overshadowed by the 
Infinite and the Unknown, at the same time evolving spiritual 
possibilities which appear to be lost in the mystic and the marvel- 
lous. In the quest for the Ultimate^ the possibilities of the Finite 
find their expression in Du Bois Reymond's aphorism — 

Ignoramus Ignorabimus. 
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